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WHAT IS CLAIMED IS: 



1. A fuel reformer device in which a steam reforming reaction, 
which is endothermic and produces hydrogen from a hydrocarbon and 
5 steam, and an oxidation reaction, which is exothermic and oxidizes 
the hydrocarbon, proceed and heat generated by the oxidation 
reaction is utilized for a progress of the steam reforming reaction, said 
fuel reformer device comprising: 

a catalytic section that includes a catalyst for accelerating the 
10 steam reforming reaction and the oxidation reaction! 

a crude fuel gas supply unit that flows a supply of a crude fuel 
gas containing the hydrocarbon, steam, and oxygen into said catalytic 
section; 

a gaseous fuel output unit that causes a hydrogen rich gaseous 
15 fuel, which is produced through the steam reforming reaction and the 
oxidation reaction proceeding in said catalytic section, to be output 
from said catalytic section; and 

a gas flow velocity regulation unit that regulates a flow 
velocity of the crude fuel gas to be higher in an area on a side 
20 receiving the supply of the crude fuel gas than in an area on a side 
outputting the gaseous fuel in said catalytic section, so as to enable 
the heat generated by the oxidation reaction proceeding in the area on 
the side receiving the supply of the crude fuel gas to be sufficiently 
transmitted to the area on the side outputting the gaseous fuel. 

25 




2. A fuel reformer device in accordance with claim 1, wherein 
said gas flow velocity regulation unit makes a total sectional area of a 
flow path, through which the crude fuel gas flows, smaller on the side 
receiving the supply of the crude fuel gas than on the side outputting 

5 the gaseous fuel in said catalytic section. 

3. A fuel reformer device in which a steam reforming reaction, 
which is endothermic and produces hydrogen from a hydrocarbon and 
steam, and an oxidation reaction, which is exothermic and oxidizes 

10 the hydrocarbon, proceed and heat generated by the oxidation 

reaction is utilized for a progress of the steam reforming reaction, said 

fuel reformer device comprising^ 

a catalytic section that includes a catalyst for accelerating the 

steam reforming reaction and the oxidation reaction; 
15 a crude fuel gas supply unit that flows a supply of a crude fuel 

gas containing the hydrocarbon, steam, and oxygen into said catalytic 

section; and 

a gaseous fuel output unit that causes a hydrogen rich gaseous 
fuel, which is produced through the steam reforming reaction and the 
20 oxidation reaction proceeding in said catalytic section, to be output 
from said catalytic section; 

wherein the catalyst in said catalytic section is carried on a 
carrier mainly composed of a material having a relatively high 
thermal conductivity. 



25 
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4. A fuel reformer device in accordance with any one of claims 1 
through 3, wherein the hydrocarbon is methanol, and the catalyst for 
accelerating the steam reforming reaction and the oxidation reaction 
is a single copper-containing catalyst. 

5 

5. A fuel reformer device in which a steam reforming reaction, 
which is endothermic and produces hydrogen from a hydrocarbon and 
steam, and an oxidation reaction, which is exothermic and oxidizes 
the hydrocarbon, proceed and heat generated by the oxidation 

10 reaction is utilized for a progress of the steam reforming reaction, said 
fuel reformer device comprising: 

a catalytic section that includes a catalyst for accelerating the 
steam reforming reaction and a catalyst for accelerating the oxidation 
reaction; 

15 a crude fuel gas supply unit that flows a supply of a crude fuel 

gas containing the hydrocarbon and steam into said catalytic section; 

an oxidizing gas supply unit that flows a supply of an oxidizing 
gas containing oxygen into said catalytic section; 

a gaseous fuel output unit that causes a hydrogen rich gaseous 
20 fuel, which is produced through the steam reforming reaction and the 
oxidation reaction proceeding in said catalytic section, to be output 
from said catalytic section; and 

an oxidation reaction suppression unit that suppresses a 
progress of the oxidation reaction in an area on a side receiving the 
25 supply of the oxidizing gas in said catalytic section. 




6. A fuel reformer device in accordance with claim 5, wherein 
said oxidation reaction suppression unit makes an existing quantity of 
the catalyst for accelerating the oxidation reaction smaller in the area 

5 on the side receiving the supply of the oxidizing gas than in an area on 
a side outputting the gaseous fuel in said catalytic section. 

7. A fuel reformer device in accordance with claim 6, wherein 
the catalyst for accelerating the steam reforming reaction is identical 

10 with the catalyst for accelerating the oxidation reaction, and 

said oxidation reaction suppression unit makes an existing 
quantity of the identical catalyst smaller in the area on the side 
receiving the supply of the oxidizing gas than in the area on the side 
outputting the gaseous fuel. 

15 

8. A fuel reformer device in which a steam reforming reaction, 
which is endothermic and produces hydrogen from a hydrocarbon and 
steam, and an oxidation reaction, which is exothermic and oxidizes 
the hydrocarbon, proceed and heat generated by the oxidation 

20 reaction is utilized for a progress of the steam reforming reaction, said 
fuel reformer device comprising: 

a catalytic section that includes a catalyst for accelerating the 
steam reforming reaction and a catalyst for accelerating the oxidation 
reaction; 

25 a crude fuel gas supply unit that flows a supply of a crude fuel 
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gas containing the hydrocarbon and steam into said catalytic section; 

an oxidizing gas supply unit that flows a supply of an oxidizing 
gas containing oxygen into said catalytic section; 

a gaseous fuel output unit that causes a hydrogen rich gaseous 
5 fuel, which is produced through the steam reforming reaction and the 
oxidation reaction proceeding in said catalytic section, to be output 
from said catalytic section; and 

a reaction state detection unit that detects a degree of progress 
of the reaction proceeding in said catalytic section, 
10 wherein said oxidizing gas supply unit comprises^ 

an oxygen concentration regulation unit that keeps a flow rate 
of oxygen per unit time supplied to said catalytic section at a desired 
level and regulates a concentration of oxygen included in the oxidizing 
gas supplied to said catalytic section, based on the degree of progress 
15 of the reaction detected by said reaction state detection unit. 

9. A fuel reformer device in accordance with claim 8, wherein 
said catalytic section comprises a plurality of reaction units including 
the catalyst, and 

20 said oxidizing gas supply unit flows the supply of the oxidizing 

gas into each of said plurality of reaction units. 

10. A fuel reformer device in accordance with any one of claims 
5 through 9, wherein the hydrocarbon is methanol, and 

25 the catalyst for accelerating the steam reforming reaction and 
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the catalyst for accelerating the oxidation reaction is an identical 
copper-containing catalyst. 

11. A fuel reformer device in which a steam reforming reaction, 
which is endothermic and produces hydrogen from a hydrocarbon and 
steam, and an oxidation reaction, which is exothermic and oxidizes 
the hydrocarbon, proceed and heat generated by the oxidation 
reaction is utilized for a progress of the steam reforming reaction, said 
fuel reformer device comprising: 

a catalytic section that includes a catalyst for accelerating the 
steam reforming reaction and the oxidation reaction; 

a crude fuel gas supply unit that flows a supply of a crude fuel 
gas containing the hydrocarbon, steam, and oxygen into said catalytic 
section; 

a gaseous fuel output unit that causes a hydrogen rich gaseous 
fuel, which is produced through the steam reforming reaction and the 
oxidation reaction proceeding in said catalytic section, to be output 
from said catalytic section; and 

a gas flow direction inversion unit that changes a site receiving 
the supply of the crude fuel gas by means of said crude fuel gas supply 
unit and a site outputting the gaseous fuel by means of said gaseous 
fuel output unit with each other in said catalytic section, so as to 
invert a gas flow in said catalytic section. 

12. A fuel reformer device in accordance with claim 11, wherein 
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said catalytic section comprises an end temperature measurement 
unit that measures a temperature at a preset position in the site 
receiving the supply of the crude fuel gas by means of said crude fuel 
gas supply unit in said catalytic section, and 

said gas flow direction inversion unit changes the site 
receiving the supply of the crude fuel gas by means of said crude fuel 
gas supply unit and the site outputting the gaseous fuel by means of 
said gaseous fuel output unit with each other, based on the observed 
temperature by said end temperature measurement unit. 

13. A fuel reformer device in which a steam reforming reaction, 
which is endothermic and produces hydrogen from a hydrocarbon and 
steam, and an oxidation reaction, which is exothermic and oxidizes 
the hydrocarbon, proceed and heat generated by the oxidation 
reaction is utilized for a progress of the steam reforming reaction, said 
fuel reformer device comprising: 

a catalytic section which particles with a catalyst for 
accelerating the steam reforming reaction and the oxidation reaction 
are sealed in; 

a crude fuel gas supply unit that flows a supply of a crude fuel 
gas containing the hydrocarbon, steam, and oxygen into said catalytic 
section; 

a gaseous fuel output unit that causes a hydrogen rich gaseous 
fuel, which is produced through the steam reforming reaction and the 
oxidation reaction proceeding in said catalytic section, to be output 
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from said catalytic section; and 

a catalyst stirrer unit that stirs the particles with the catalyst 
in said catalytic section. 

5 14, A fuel reformer device in accordance with claim 13, wherein 

said catalyst stirrer unit is disposed in said crude fuel gas supply unit 
and injects a gas containing at least one of the hydrocarbon, steam, 
and oxygen into said catalytic section, so as to stir the particles with 
the catalyst in said catalytic section. 

10 

15. A fuel reformer device in which a steam reforming reaction, 
which is endothermic and produces hydrogen from a hydrocarbon and 
steam, and an oxidation reaction, which is exothermic and oxidizes 
the hydrocarbon, proceed and heat generated by the oxidation 
15 reaction is utilized for a progress of the steam reforming reaction, said 
fuel reformer device comprising: 

a catalytic section that includes a catalyst for accelerating the 
steam reforming reaction and the oxidation reaction; 

a crude fuel gas supply unit that flows a supply of a crude fuel 
20 gas containing the hydrocarbon and steam into said catalytic section; 

an oxidizing gas supply unit that flows a supply of an oxidizing 
gas containing oxygen into said catalytic section; 

a gaseous fuel output unit that causes a hydrogen rich gaseous 
fuel, which is produced through the steam reforming reaction and the 
25 oxidation reaction proceeding in said catalytic section, to be output 
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from said catalytic section; and 

a flow site changing unit that changes with time a site 
receiving the supply of the oxidizing gas by means of said oxidizing 
gas supply unit in said catalytic section. 

5 

16. A fuel reformer device in which a steam reforming reaction, 
which is endothermic and produces hydrogen from a hydrocarbon and 
steam, and an oxidation reaction, which is exothermic and oxidizes 
the hydrocarbon, proceed and heat generated by the oxidation 
10 reaction is utilized for a progress of the steam reforming reaction, said 
fuel reformer device comprising: 

a catalytic section that includes a catalyst for accelerating the 
steam reforming reaction and the oxidation reaction; 

a crude fuel gas supply unit that flows a supply of a crude fuel 
15 gas containing the hydrocarbon and steam into said catalytic section; 

an oxidizing gas supply unit that flows a supply of an oxidizing 
gas containing oxygen into said catalytic section; 

a gaseous fuel output unit that causes a hydrogen rich gaseous 
fuel, which is produced through the steam reforming reaction and the 
20 oxidation reaction proceeding in said catalytic section, to be output 
from said catalytic section; and 

a heat homogenization unit that makes a feeding side receiving 
the supply of the crude fuel gas and the supply of the oxidizing gas 
adjoin to an output side outputting the gaseous fuel in said catalytic 
25 section, so as to enable heat exchange between the feeding side and 
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the output side. 

17. A fuel reformer device in accordance with claim 16, wherein 
said catalytic section comprises at least two reaction units that 

5 respectively include the catalyst and have the feeding side and the 
output side mutually located at opposite positions, 

said at least two reaction units being arranged to make the 
feeding side of one reaction unit adjacent to the output side of the 
other reaction unit. 

10 

18. A fuel reformer device in accordance with claim 16, wherein 
said catalytic section comprises a turning area in a flow conduit of the 
crude fuel gas formed inside thereof, and an inlet and an outlet of said 
flow conduit are arranged to be adjacent to each other. 

15 

19. A fuel reformer device in which a steam reforming reaction, 
which is endothermic and produces hydrogen from a hydrocarbon and 
steam, and an oxidation reaction, which is exothermic and oxidizes 
the hydrocarbon, proceed and heat generated by the oxidation 

20 reaction is utilized for a progress of the steam reforming reaction, said 
fuel reformer device comprising: 

a catalytic section that includes a catalyst for accelerating the 
steam reforming reaction and the oxidation reaction; 

a crude fuel gas supply unit that flows a supply of a crude fuel 
25 gas containing the hydrocarbon and steam into said catalytic section; 
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an oxidizing gas supply unit that flows a supply of an oxidizing 
gas containing oxygen into said catalytic section; 

a gaseous fuel output unit that causes a hydrogen rich gaseous 
fuel, which is produced through the steam reforming reaction and the 
5 oxidation reaction proceeding in said catalytic section, to be output 
from said catalytic section; and 

a heating unit that heats a part other than an area on a side 
receiving the supply of the oxidizing gas by means of a specific fluid 
that transmits heat produced in a predetermined member, which is a 
10 constituent of a system including said fuel reformer device. 

20. A fuel reformer device in accordance with claim 19, wherein 
said heating unit heats the part other than the area on the side 
receiving the supply of the oxidizing gas by means of a hot gas 

15 discharged from said predetermined member, which is the constituent 
of said system including said fuel reformer device. 

21. A fuel reformer device in which a steam reforming reaction, 
which is endothermic and produces hydrogen from a hydrocarbon and 

20 steam, and an oxidation reaction, which is exothermic and oxidizes 
the hydrocarbon, proceed and heat generated by the oxidation 
reaction is utilized for a progress of the steam reforming reaction, said 
fuel reformer device comprising: 

a catalytic section that includes a catalyst for accelerating the 

25 steam reforming reaction and the oxidation reaction; 
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a crude fuel gas supply unit that flows a supply of a crude fuel 
gas containing the hydrocarbon and steam into said catalytic section; 

an oxidizing gas supply unit that flows a supply of an oxidizing 
gas containing oxygen into said catalytic section; 
5 a gaseous fuel output unit that causes a hydrogen rich gaseous 

fuel, which is produced through the steam reforming reaction and the 
oxidation reaction proceeding in said catalytic section, to be output 
from said catalytic section; and 

an end cooling unit that sprays a liquid containing at least one 
10 of the hydrocarbon and water into an area on a side receiving the 
supply of the crude fuel gas and the supply of the oxidizing gas. 

22. A fuel reformer device in accordance with any one of claims 
11 through 21, wherein the hydrocarbon is methanol, and 

15 the catalyst for accelerating the steam reforming reaction and 

the oxidation reaction is a single copper-containing catalyst. 

23. A fuel reformer device in which a steam reforming reaction, 
which is endothermic and produces hydrogen from a hydrocarbon and 

20 steam, and an oxidation reaction, which is exothermic and oxidizes 
the hydrocarbon, proceed and heat generated by the oxidation 
reaction is utilized for a progress of the steam reforming reaction, said 
fuel reformer device comprising^ 

a catalytic section that comprises a first reaction unit 

25 including a catalyst for accelerating the steam reforming reaction and 
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the oxidation reaction and a second reaction unit including a catalyst 
for accelerating the steam reforming reaction; 

a crude fuel gas supply unit that flows a supply of a crude fuel 
gas containing the hydrocarbon and steam into said catalytic section; 
5 an oxidizing gas supply unit that flows a supply of an oxidizing 

gas containing oxygen into said first reaction unit; and 

a gaseous fuel output unit that causes a hydrogen rich gaseous 
fuel, which is produced through the steam reforming reaction and the 
oxidation reaction proceeding in said catalytic section, to be output 
10 from said catalytic section, 

wherein said first reaction unit and said second reaction unit 
are arranged to be adjacent to each other in said catalytic section, and 
heat exchange is performed between said first reaction unit and said 
second reaction unit. 

15 

24. A fuel reformer device in accordance with claim 23, wherein 
the hydrocarbon is methanol, and 

the catalyst included in said first reaction unit is a single 
copper-containing catalyst. 

20 

25. A fuel reformer device in which a steam reforming reaction, 
which is endothermic and produces hydrogen from a hydrocarbon and 
steam, and an oxidation reaction, which is exothermic and oxidizes 
the hydrocarbon, proceed and heat generated by the oxidation 

25 reaction is utilized for a progress of the steam reforming reaction, said 
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fuel reformer device comprising: 

a catalytic section that includes a catalyst for accelerating the 
steam reforming reaction and the oxidation reaction; 

a crude fuel gas supply unit that flows a supply of a crude fuel 
5 gas containing the hydrocarbon, steam, and oxygen into said catalytic 
section; and 

a gaseous fuel output unit that causes a hydrogen rich gaseous 
fuel, which is produced through the steam reforming reaction and the 
oxidation reaction proceeding in said catalytic section, to be output 
10 from said catalytic section, 

wherein the catalyst accelerates the oxidation reaction that is 
not via a reaction pathway of producing carbon monoxide. 

26. A fuel reformer device in accordance with claim 25, wherein 
15 the hydrocarbon is methanol, and 

the catalyst for accelerating the steam reforming reaction and 
the oxidation reaction is a single copper-containing catalyst. 
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reformer 22 as a raw fuel gas. The reformer 22 is 
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dioxide. At this time, since the heat necessary to the 
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generated in the oxidation of the methanol, a heat source 
for supplying the heat required in the reforming reaction 
need not be provided to the reformer 22. 
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(57) Abstract 

An apparatus for the reforming of fuels wherein the heat required for a steam reforming reaction forming a hydrogen-rich gas from 
hydrocarbons and steam, which is endothermic, is supplied by allowing an exothermic oxidation reaction to proceed together with the steam 
reforming, characterized in that the temperature of a region wherein the exothermic reaction proceeds is prevented from elevating 
excessively, by (1) increasing a gas flow rate in an upstream side, (2) reducing a catalyst quantity in an upstream side, (3) carrying out heat 
exchange between an upstream and a down stream, or the like. 
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lzjz-DxmtzmM:fi7.=^mih-t^^^t^AnWX^:itt\^X^,i:[,\ Z(DJ:z>^ 
♦ifiJc <!: f S c (h tc J: o T . I^.^*'4;^'x;5^fftl|ia $ n -5 ffiiJ fc O X;SJ^X)^±^ U f U 
20 ^e)(D^. 5iil(c|%±-r-5c<i:;&^-e^^o 

^m^Wo^mx^oxmt?.mit7\^m^mit-t^mitKj:i^t^mviv. mtZ7\^m 

25 T. 

HtilE7K^m3feH J^^t t mUmVcKm t. ^ OS it-T -5 ^^^^7^^%%=^^ . 1*1 g[5 (c §1 A 
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12 

itr^mitm.mt^m^r^o z.(Dh^. mzmit^mx^crcm^mm\^xmvs.7\(. 
^m%K^/txX?^iitTU, 7Km'j v^timw7.fi^±i&^tixmzfm.^t-^ib%^ti^^n 

-So 

iM^^n^mi<D^^^<D$Mmizt5l^X:§Lmf)^±^UT^XL^z>:itt)^m\ 

X. i^m^^±m- c t izj:^nm^it'pm^^m(Dm^ «t u o fc^^-^^b^^ o 
nit. mimim^iztii^xmtiJMmn^mmr^:fj^^mmT^mi^t. mUMt^^ 



wo 00/02812 



PCT/JP99/03603 



13 

X. 

mtzmmmztiux. m%mit7mt7m%t^^mT^^Mn:h'^^iM'k-r^m 
m^Mm^xmnT^mi7\^m%^nK]^^t5^umizmt^m(Dmm^ cfc7hm u 

15 ^mx^zLt^mmtT^o 

m±co cfc e> izm0Si^nrz:$i^BM(Dm i (om^^n^mu. 7\cM%ik's.f^miimitm. 
mt^^m-r^mii^^mx.%mi^mzn\^x. mit7Kmii7\^m%t^'^m-r^wMn 

s^&-e^:pT. mt7\^mt7\(.mntt)^ib7\(.m^±i^-r^7\^m%^WRitt. 
xm^-&ntzmit:fi7.^mi^xm^=ir^mizmitKmx^ctLm^mm ux. HUi57K 

^mm^. m^mizmt^^t^fzi^. mit:H7.m^^^^n^ma:>'^^^(D$%mz^i\x. 
)^m.D^±m-vr€x\^^^:iti3^m^. ufzt}^-^x. }^mt}^±mLT^'^zLtiz^^ 
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14 

mtmmmzisi^x. muJWMn:h'xtmzm<t:n:^/)mi^^n^iitt^mt. 

^J^±(oj:z>izmj^^nfz:$:ftBM<Dm8<DmniSLnmmit. 7mn^K^mtm<tK 
j^^t^^mt^mm^m^^Mm^izMux. mit7Hmt7mmL^^mT^mmn 

Kmx&^x. ^<t7mt7mntt)^i^7m=^±}&-r^7mn^n^itt. mm^n^ 
^^j^^-c&-oxmtim<t7m^m<t-r^mitKmh^m'i=TT^. zzx\ mtimm^ 
(i. mumMn:fi:Ktmzmit:^-7.m^.m^ti^immt. mmm-4:hxf,mtii^ti 
^mtamt^mmuxmm^nxi^^rctb. mtmi^mtmtmaimiKDmxm^m 

^'J y^fj^i^M:h'7.t}^±!St^nxmimm^t^^mm$n^o 
^(ojzzi/simmf&nmmiz^nit. mtmmmztsi^x. mtijmmm:fixti^izm 
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5 SeiZ, '^^(DT^miZ:3Sl^X}^mt)M&TUXL^Z>:itf)^f^<. 

x7kmn^WKj:i:^(D}^i^^yt'^iz-m<T^ztf)^x^^. \^rct^z>x. m^^m^m. 
±it\^tc-^mmw.s(Dm4^nmm.\z^\^\x. 
10 ^^nmzm^m^^mpL. ^^(Drnwiiutrntmim^mttiim^izmo^m. 

:itt\^x^^\.\ 

^m^w'DKjtx^-oxmtzmt7Km^mit-r^mtm.mL^m-\=j\^. mtZ7\^m 
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t 

mm^ti^mm9\^(D^6fxit. miimM^M'^m=^mx^iy::^y^A^mmT^mM(D 
MrcfcuT^D^^^^, mmo-Ai^iz^^xmx^n. z<Dm=S:mmiyxm^7\<im 
n^m.^jtt)mnT^. ^m,^nfc7m*j y'3^rjimM:h'7.it. mtmmM^i^mtt,^ 

z<oj:z>^mMiSi.mmmizjinit. mm<t:fj::^t}^mmi^n^mi;i^\^(D^ifxii. 

mmmmzm:^T^mEmt:fi:x.(Dm^Mih-rzLti!)^x^. mmm^t:f]Xf)mwi^ 
n^mlz^l^x. '^mt}^±mu-r^'xL^z>ztt)iy3:i\ Lfc*?t>T. 

(pjjJu^ogp^Tfi, miimn^wmm^mx^'>x^A^m]^-t^Fn^(D^mzisi\ 
x±c^mt)^mK. ^n^rci^. ^^mm&TT^ ztiz^^ x7mmm]s.it<D}^m^ 

iS.TUXL.^z>ZtA^^[.\ Ufz^i^X. Mm^±i^X7mm^mK}Z^(D:^i^=^^6^ 
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%m^w'^K^^xtb-oxm?.mt7V.m^mitr^mitKmt^'im\^. m%Z7\^m 

X. 

mtZ7}(.mn'e^nKi^^tm%zmitKmt^^m-t^m^^m?L^mm^ 
Huisft4iigp(cj=tuT. mzmt7mt7mm.t^'^mt^w.mnn:^^^^-r^m. 

^ xsmizmit:fi7.timi^-&n^m(D^^'>^\zn i^xmm-r^mWi^nm^ t 

Kmt^^m-r^my^^m?i^mmmn\^x. mt7mii7\z.mnt^^m-r^wM 

z)KJtx$>-DX. mt7i<imt7Km%tt}^i^7^m^^j&T^7kmn^KJs.itt. 
i^z)Kmx&z>xmumit7m^m^tr^mitKmt^mnT^o cct. mt^mn^ 
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^m^wvKitxh-oxmtzmit7m^mt-r^mtKmt=s:m^i7U. mn7m 
n^KjRjt^mni-^miz. mmm<tKj:^^x±crcm^mmT^'mmm^mx$i-D 

X. 

mmmmmzt^Lx. mmmit7m^7^mnt^^^T:^mmn:h'x^imaT^w. 
miMm^xm^=fT%mti7mM^K^}tis^um%imt^}t(Dmm^ crz7m u 
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5 jt^. ^^.^^z)^jti:-&-Dxmsd.m.it7i^m^mitT^mitm.itt^mn-r^o s/c. 

J^^^^jt^T-r-S. ^^$n;t7jc^'J -/5^/d:j^3f4ii';^(i, mtlMmUti^^mth^H^o 

^fc. ^¥^BM<Dm3^rcitm4(Dm,mknmmiztsi^x. 

25 H«iE^jk7k^(ip<iJ'y-;u-e^ij. 

mm7)<.m%t!iLW^it^is.mr^Mii^tm'imitJs.}t^=&is.mT^^ 
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mit^i^.^i^mr^m^izit. ^^rji^'^^^^ti^i^comimi^^mi^xmit^m 
j^mt/s:^, ufzt)^-ox. z.(D<kz)rj:mmt-r^:itizj:^x. .kij-mitmm^m 

t. ^^^^^z>j^iii^x^-DXm%^mi}ci[^m^mitr%mitKmt^mvj\.. mU7m 
n^mKm^m^-t^WAz. m^Mimji^^x^ctzm^nm^^b^nimmmx^-o 

X. 

mu^y^mzn^x. mzmit7i^mi:7mn^mmt^^m'r^w.imfi^^^^^ 

^mum^m^m^mJZ^^i^mT^ztf)^x^^fz6(>. mm^^xm^nr^j^jit^izj: 
:^mm(Dm^ 2<omn^mmmizts{,\x. 
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t)^^x. z<Dj^z):f3immtT^:itiz^^x. Jiij-mitmimmmt)mimm:h'7.^ 

10 

15 - mzit. 5feHis 3 4 (Dm^^m^mzmt>Tmmm. 

MA it. 5JtSf|3 4$liJ5Kr'5/\-;f3A(DllT®$^Iitfi*j(cato-rgii§li. 

(B) it. /\=-ttA<Dmm<D-^^^'=3izw::k[^rzm^^m^Tm^m. 

25 to^SiB^gl. 

mi 1 fi. m3mmmo)^n^^ 0 o(Dm]&^m^mizmt>-rmmm. 

mi 2(i. sjfKtsi oois^mf^^^^n^isi.n^iz:So{f^p^^(D}^&^^'^m^ 
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mm=s:m^mzmt>-rmBMm. 
m2ut. Eitaggi 3 otsj^u'iit^^^ti^^Kmizt5if^f*i^(D}^m'^^^m^ 

m2 2its m7mmm<Dd^ni^i 4 o<DmjSi^m^mzmt>TmBMm. 

m2 5it. msmmmozm^i 5 0 (Dmjiis.=&mt>Tmmm^m. 
m 2 7 (i, m 9 mmmoim^ 1 e 0 (Dm^^a^^^g/rsiijein. 

m2 8lt. EfeKtSi 6 OfcJ:JX?^3^»]bn-S5JjHt5(Cfclt-Sl*)gU(D;^jg5i'?ti*^^^ 
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El 3 0 (i, m^ 0 mmmozfLKfis i ? o (Dm^^mt>Tmmm^m. 

Ei3 6(i. mi 2mmm(o^mmT'^^^m^^ 9 o A<Dm}^^m^mizmt>Tm. 
mm. 

15 m 3 7 (i. m 1 2 nmmcommx'^^^n^ i 9 o B(7)igfijc^^it:fi*](cat>t-iJi 
mm. 

:f^^ J -iV^^m-t^:^^ J-)\^^y<P22. 7^^imT^7kiP >^ 2 4 . iBM^'y^ 

^m^f^/^—r2 6. mn(Ds.m^'afj:v}±mii^2 8. ^'<-:^2 6 tmi^mi 8 t 
25 ^mm^rcmM^3 2. zmKitiz^ijmn:hx^±mT^^m^3 a. mM:fi:^^ 
<D-mitmm (co) mm^is.nT^coi§:m'^3 mmt^j^jit^iz^^jimmts^ 
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C/^'fb:^';^(7)3iESS^?I$^-r'5„ Ty - K 4 2 i-tAU-^ 4 4 <»:05rBHc{ii^5f4;^':;^3iE 
4 5P«^^nTt^^„ -trAU-t5^4 4, 4 5 (d:. SI 2 T(i^n-enM-M(C0DJ?.3iE 

2i:orBi-c^5^:/3X5?EK4 4 p^nmu. iiiimummT^m±jiAimx.^:hy-\i 4 
3 t(DrB'i-cm<t:h'X'A^4 5 p^mmr^o z^ctrxc. ■fe/tu-^4 4, 45^. 

mxit. ±y^7f>m (T3.7f.>^±^) ^mmufzo mmmm4 i ommizit. mm 
7y-K4 2fcj:?^-;^y-K4 3(i. ^izmmmm^^^f£^^-cwimurc:h-^:> 

^o:;x,lzJ:ijmjiZ^tiXl\^. Ty- K 4 2 fcJ:DC;^jy- K 4 3 (i. ^-7tt> 
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4 2(DaMci:Tj^*4:«-^5f[K4 4 P^Jf^^U. I^ttf -S^-fe^KJDjfj V- K 4 3(75^® 

4K ;/3V-H4 3, ■t/\-^-t5^4 5(^iii)^-cii^$n§^-fe:;u4 s^liMa^u 

iSll^lC^t\TJIi;^Citt0^t- -So ^^tl3 2(i. >^y-;Ui5'>>7 2 2i5J;ZA'7KtS^>i5' 
2 4*^e,^t$'y-;ui:7Kco#ja^^(t. cne>pti5'y-;Ui:7K<!:^m'fb$l±.5^gT 

?^jzE-r-5cl:e>(cE*?|^2 8^:/hUTA-:^2 6 (D^.j^^^:^xX?^^;&^n, C(D^J^^;0^- 
^!^f5 3 2(Ofii;t^EI^L/d:USft55^SI(c1S;^t>nT. ^^fl3 2 (cfftSfa^nyc^^ 

-;u3SESS6 oiciim27t^>y7 1 *^-^fte>nTfcy. ^^ti3 2izm^t^>^^y~ 
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PMma^6 3itm^n3 2izmm-r^, :>^i$'y-j\^^mt7kmtit±mm27fs>zf7 
MMms 2 izmm^nrzKmm2 sit. imm7^mm2 o<D9\-m^^mn^^mji^ 

mmm.mizmm^nxi\^. ^-\f>2 s afcci;t>'=3>:/ix«yit2 s bitm^±<Diy 
■vyh2 8cxmm^nxt5i'j. i$'~\^>2 s ai^^^mmr^ztizjiij. 

U':/-y-2 8b^mmmmT^Z.tt}^X^^, ^^#§3 2lC{i$t>lCA-:h2 6/)mw 
^nxi\^t}K C(DA-±2 6t}^^<Dm}^(Dmm:fi7.lZJ:-DXi$'-\dy2 8 a(iSgi!i 
^n-So ^- t>2 8 a(7)I5|^ci:^ICZJ>yix.:/-y-2 8 b felHl^L. C(DZI>:/U';/ 
■y-2 8b(i. SEK!iL;tJ;^(c:^M(7DJE^^^7;5:5>o =i>:/u-/-y-2 8 b'vfi. 

rz^mit. m<t:Hxmm^6 s^if^'Uxmnmy^A oizim^^ti. mn^y^Aoizts 

n§„ ^^JlGf^fJT'li. ^^:/<r;i.^-;^(D^^ (-f >iiT^;U 7 o o . ^>z3^.j\,^±) ^ 
^-HfI!lfcJ:CX^tJ^y-;Ui5^>^2 2*^t,ftt^$n'5o ^m?t!i4 0ii, pt^J^y-^u 

^Mm}^4oizim^nfzT^x(D7mf)imn<t^}^i;^izi5i^xmm^n^^n 
'^•i^^^<r/m^nrizm^rz7m^^vmmm:h'ximrmms^6 1 (zs^ai^n'So 
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6 ^1Ph^^\^XK\^. 
CC-C\ /\-:>-2 6(Zfimi }SJt-tr>-y-7 ZUm-^ibnXla^) . J^-^2 6T'(D^ 

X. /i-:^2 6izmmT^j<-^y-jum^mwL. ^^-^-2 6x<DmM7^m^m^<D 

(i. i$'-\:l>2 8 ai^]3immurc<D-BmM^3 2{zmt}^n^c ^-ii>2 a aXO 
(D;Sig«$*j6 0 0-7 0 O-CICiSL. WM^3 2(DmMtLX^^t^:S>. Z.Z.X. 

^ti3 2izm^^nrc/^-:^2 e <Dm}^mMm:fixiz^-Dxnit^it^. mm^s 2x 

20 ^M^S 4(ze;^e>n-5, 

^5'y-;Ui7X<tX?^e>/d:§J^^*4;^'X^ftt$gt-am2'J^m$gK6 4 ICfi. ^2;Sg-fe 
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n^it^iZ'ji^^fjimm^mmT^fcdbiz.^w^s a \z\t.yn^z s^j^-ef^^nxu-So 
mfttiiiass 3 9 ^^\.x^nm 3 4 (camr^o 2^^wj-e(^ . ^mmass 3 9 (i^ 2 

CO{£MgP3 6(J. ^3j^|4fttSlSSS6 5$^UT5fe^tl3 4 *^e,M^a$n>S:^*4;^' 
X\z (4) iC(c^U7t;05. ^l^l-5feHJ5i^;;&Wci:toti-5(t^lziic:ne.03t(c^*)U 

;5:c^:5(cs.^.6t]^cs/^:^*^ii^T•rs;bltT(^/J:<, ^n^z 4-c^^$n;ti^f4:«'^(s 
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ux-mtm.m(Dmtm=if<i:t>n^o coim^s 6izits -mtmmomiRmitM 
mT^&^B±mm. j\^y'-OAmm. /t^v-^AMj®. ^mm. $>^i^uz.ni^m 

^nfcmn:f3 7.tp(D-mitmmmmt. comm^3 ecommT^^. mm^n^mm 

3iiM^(Ccfc-r)T^^-5o co<£Mg!53 6 iz{tm7riLm^-mitm.mmm-\^>v-^mn 

10 ^m^mwL. ii!}:m'^<Di»M^x^<D-mtmmmmf}m p p mJUT<h/j:-5cfc ^ izm 
muxi^^o 

cofg;:^gP3 6x±t^(DJ:viz-mitmmmmt}^Tifibnrcm^:fj:^it. m4mM 
mm 6 6 (z.i:oT^.*4m?fe4 0 izmt^n.T y - miizisn^'mmKJt^izm^ti^o 
mMmy^4 oxm}^R}ii^izmi^ihnrzm(DmMm:h'7.it. ?S:mLrcj:z>izmnmih^ 
15 6 7 \zmit,^tixA--r 2 6 izmf)^ti. ^(Dmrm:f2:^^izm-ox{.^^7\^mtim^(D 
rci^<DmntLxmm^n^o mnmyi^A o<otiy-\^m\{zt5if^m7iiiJs.}tiz 

m^ntLxmm^n^. m7\kis.mizmi^ibnr:im^j(Dmm:h^xit. mm:^':^.^ 
6 9 ^-fti^x^mizmth^n^o 
20 umsoit. ■7^^nzi>\:f:=L-'$^^^,L^turzmmm^tuxmm.^n. ifu 
<it. "^ibWL^^nrcvmzfn^'^Aiz^iit^xm^cDmm-rji^^mi-r^cp u 5 4 

t. CPUS 4T^fl;1IS^iaS$^^Tt--50(Cjiiv^75:fiJ^yp^-^A^i«J^T^-^5'^ 

;&^"^«)<s$fl$n;t R OM 5 6t. i5iD<cpu 5 Ax^mmnmm^T^oiZiBmu 

25 ^ffim^^A:^r'5<hit(cc PU 5 4T(D;1l»^^{cjt.DTiaMU;t&fi7t^>7^^7' 
□ •7 3 8 75:«»:(cigK{t^^£tl:ti-r'5Aai:^7tt-h5 2m^mx^. 
;^(C. 2^^B^(DggPlCj=t/^::T'52iiKf§3 4(?DmlCOt^TUiB^■r^o lil 3 (i, %® 



wo 00/02812 



PCT/JP99/03603 



30 



10 



15 



20 



25 



<kS^ (^6fm<t^m) (Cfii$n^„ ei^Ktl3 4,*,^Cfct^T. (4) xC(C.i^t-7|c^m 

tlTfeU. ±;» (m2^*4fit$S{S6 4<i:C7)*gMg|5[CiaiM|iJ) (C?F$fi£$ny-m 1 Si^^ 
gPSOIi. T;7iE(|iJ (ll3^WJ^5S6 5<h(^J$iggp(cifiuf|.j) (cff^^^tlAcm 2 S/J; 

8 o<tm2s/t.gp8 1 Hen^nx>^ii^§-b;ni<^;&Wj:oT?f$^$n-5, mis 

/;SgP80(i. ll$X»^o. lmm(D^-^>U:^4S8 2. 8 3 (C J: o TJF$fiJc$n;-/X " ^ 
A*^e>;^tJ. m2S;t.g|5 8 1(i. ff$X>^o. 0 3mm(D:;^^>U^;JS8 2. 8 3 ICJ: 
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10 /\-:fiA±izmn^i±^zt^^x^^o 

^j^±(Dj:z>izm0s.^tirzii^'m^3 4izmm:h'x^mmT^t. wMn:f3^it. ^ 

eftHfis 4i*i^iiis-r-5ji^if4:«'^(D3iEii(i. mi Rjtms om^m^-r^ t^<Dyf 
LfcA^^x. mi mmm<Dikmu3 4iz^nit. ±}^mizi5if^wMn^x(D^m 

20 (D}^^6^^'^m^. ii^MKJtlzmLfz'j^^mmx&^Z 5 0~3 O 01C(Diajg|EfflF*9 

xi^-itT^in,\z>nm^mi-^. msit. /\-tiAmmm^^-^x&^'^^mi^n 
^ikmrnt. ^mmmoikwm 4 tizz)i^x. :^x(D^nyfmizmT^m^<D}^m. 
iif^'^m^mt>urz.mmmxh^. mmurz.i:oiz. mit^mit7mm?SL'mKiii:^^<'j 
^s.!tmmf)^m^^ib. 'itt^oz^nmnxit. mmn:h'x(D7<ijD^nj&xmt]s.!tt)i 

:^mmm(D^nn3 4xit. ±'Mmx(DWMn:fix(D'^mt)mi^fcdb. ±^mx 

UfcmitKlt IC o i; fcmt)^. S t ^ X cD 'An IC d: o T ji-^ (Z T5tE(PiJ izm 
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Mzm^ibin.x/\^tiA^m^-^'ti:^m\z. :n7.(o^n\z^-DXT^m\z'^^ibtim 
<r^-ox\.\^. 

t^r^i-^tcisb. '>Mi.m.±mzmmr^wivk\^tcm^^it^m\±m.^<Dft^t\.^'otz^^'^ 
0 o^fii^x±(D^mt^nimzu^tzo 

xmn i^rzmits,jtx±cfzmtji^^t}^izT^mizmitti^ ztizjz^ x. 
mm^i^±^-\±^:itt)ix^^. z<Dj:z)iz. T^mx(D7mn^m.R}^^(0)i^/)m 

mi ^SgfJiJ(D^JF$i?iJ<i:UTJUT(c5^-ro CKD^Jf^^Jfcfclt-SefeKtl'fo. ^ 1 ^»J(7) 
?icSi§3 4«h|5l^lC. mi J^/S;gP8 Oi:m2JSj^:gl58 1 <!:;0^67&'5. 

:tiAic«}:oTjg^L/cmi sras ofcj;Dcm2s/t^gP8 1 (omm<Dm^m=^m 6 IZ 
tfTo me (A) (i. ■ii^s.y^/\-tiAxmi^-r^m'i Kit^8Q(D—m. me (b) 

It. I=Ii;<m 1 S/tvg{5 8 0(7)ft!i<Df5iJ. He (C) It. ■^'y5.y^/\-ttAXm^T^ 
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6 (B) -cit. y\-tiA^m^-r^-tJi'<omn^'j^'f<ii<r^:it[zj:^x. me co 
5 (tEe (B) (7)iNt'n(7)m 1 Ri^;gP8 o^ffltN-sii^fct). me (c) icat>urc^ 

(Pija):/j"X0S3i*«T3iElliJcfcy t)^</cCStifi£<h-r '5::<t(CctoT. ±i£U;^^]6iSifiJ«!:|5l 
15 ±;MJIcfc{t-5:«XiJiEK8fr®(DlSMa^TMij(cJ:b'<T/h3E< UTUSc ±MiJ<D:^' 

20 m$nTU-5o C(DJ:e)/d:tifie<J:-rn(i\ ±;MJ(D:«':=^;jfE3lX>^TMJJ:U=fo3l<;^£'5 
ISladiU2tll«iE^J<i:P)^iM^^?#'5Ccl:A^'T'^'5o HI 5 IC. %Stl3 4Alcfc 
(t<5rtg|5<7)}^Jg5^^^*Sl^^t-o ±iE5feK^3 4 A<DcJ;e)lc. efeSf5^<*cD^SfrM« 

)!k\z. ^nn(D±:A'^xm.^r^m\ti5.mz^^x±\:.rc.m^mmmzTmMz^ 
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mmmcDim^ 90 it. m^ (Dmnmi^^mm 2 0 tmmommomnmir^mizmpi 
m^m^mQ (a) iz. ^rz. ms (a) iz7Korz/\-:bA(Dmm(D-^ m9 ca) 

(B) iZTjkTo 

15 m^mi^(Dmi^yu >iP'^iz^WLLfz^mxmn^nx\,\^o 

•s^fi^tsoi^tNii^gi LT(i. mitmx^^m<t7ji^-r:jA (a i n) ^M-fk5=- 
20 i$'> (T i N) . $>^i\itm<mx3b^mit'>u ^> (s i c) ^mit7\^om (b4 

C) , ^^l^lt^^^yy^ \-^^^mf^Zti)^X^. «a<!:UT(±5~3 0%A« 

»^uuc 0ijx.{^. ±tiLrcmi^mi^(Dmi^'^n(D^x\ a \ nu. o. o 7 c a i 

/cm/s/rcDSeiim^^U. S i Clio. 1 c a I /cm/s/r. :i^^77 
-fhttO. 3 0. 1 c a I /-c m/s/lC(Df^^5^^^^L, l^-ftl't. 'lit^mi^^ 
25 tlT^;^:^{b7;U^-«:>A (0. 02c a I /-cm/s/'C) (CJ:b-<T^t^i|ft^ES^ 
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^^i^%iznfj:t>nx^<<Dm^^±c^o ^(D<i:z>izmitjy.jz^iz^z>x±cr:imit. ± 
Mmxm^i=T-r^7\<.mn^m}^it^xmm ^n^mz. sem l rcm^mi^comi^mw^'^ 
wr-s/H-f y^f^^m'pt^izm^^n^o j: z> izyi-^ yy^^^^^^n^mo^z) 
10 t><D—mt. m^m^<Dmi^x'T>iy7.iz^-oxmm^nrz/\—:^ASPiiz-^^izm 

$ nx I ^ -5 ;t i6 . ±5iElPiiT'^^kJ5itv(^;t «) \Z^ CTzmtim'^t^ \ZT^m (C^sX. b 

SfiOrtSPSig^Z 5 0-3 0 0°C(7)SJg|BfflT'l^— 'fbT'5c«h;G^'-C#So CCDJ;^) 
-SCitd^pJ^ginsy. lill 0|CSJg53^=ftit^^^7FU/S:S£3l5(DEilKt5li. i^ffl^Fel 2 0 

0 ^fiimm.(Dmx^x^ o rcofz J4 2^ii»U(D?ijKti 9 o li. 5000 m^tx± 
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36 

mnim]^m<D}^^f}miy^mizmzti. T^mt}mx^mm^yt^izmmT^:Lt 
t}^x^^tmz. 7mn^ns.m(Dmm^^±i^^^ztt)^x^:s>o ^(otzisb. efes 

±t^'m2mmmx[^. mmmmz^Hrz7.^y\y7^WL^mi^tr^/\^:f}A±\z. 

<omyjt}^vfrj:^n. m^^i^mxi^m^'i=T/3:z>ztA^x^. <^izmtirzmm^m^:it 
tf^x^fzo ccT. mmm9 6^. ■^'y^y^/\=.tiA±izmmurzij. mu^m^ 
^ttcDitt vw >i$^t t'biz^u y [^mzjam ^m^miz^mr^mmt ux^. 
±^mtt^^T-M^(Dmmmm^{^±T^ z t izj:^pjf^(Dnm^m^ c t/)ix^ 

'^kiz. msmwsmtux. ^«^fH(D±^mmmT^mmm^T^mizit^xcP' 
^<T^ztizj:-DX. ±^m{zm\xmitK}t(D}^^^mxrzmm^i;iTiz^-ro 
m^ Mt. m^mmm<D^m^^ o o(Dm^^m^6^izmt>Tm.mmxi!>^. zco?k 
mn^ oou. m^ (Dmr4mi^mm2 0 tmm<Dmm0mMm7^mmizmpL^nxi\ 

^mxxi\^. cne>mi Sit^gfji o i tsJ^um2^Jt^^^ 02 it. mm(Dm^(D/\ 
n^AfCctoTm^jt^tiTfey, z:(D/\-:hAmmiz. wtviurzumintmrnoc u 

-ZnMmtJ^mi^^tlXl^^f)^. A±lZim^ tlfzMm(Dmi)K ^ 1 S/t.gp 1 

0 1 J:yt>m2SCTl 0 2(Dm^^<^-DX\.^^. ttji:bt>.m-lKJtU-i 0 1 It. 
5 0g/l 0\-:hA(Dm^i^m^rziJ(Dmmm) (DiiJ^T'Cu-ZnMi«^taj#U 
Xl\^(DlZ^U. m 2 J5/^Jg|5 1 0 2 (±. 1 8 0 g/ I COiiJ^TC u - Z nj|!l!j®:^ti*$ 
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5feStlcOI*lgP;^Jg^ 2 5 0-3 0 0'-C(D)^]^mmxm—it-t^Ztt)^X^^o 
^RS^^-S c -So )y!i«(7)^«^ffli;^ ^,+1-5 c i: led: ^ T^feSSOHXti^:^ 

15 0 0 ommi:A±(Dmmi}^m^izy3i^fc. 

^fz. ±tiorzJ:z>iz. ¥tm^wvmtRitt)m'i=it^mm^,i:^jT^miz}Kt)^^ 
fzib. ^nmrncoisun^ oorii. ■^<DT'Ammx'Vt^<oiiii'm^(oj^z)iz'^mf}m 

7^^f)^Wii^^mizurcn. T^m\f)m^^mm^^6^iz^mT^ c tt}^x^ ^tmz. 
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mz. mAmmmtLx. ^m§^izimT^:h'x'p<Dmmmm^Tif^z.tiz^-D 
X. ±imx(Dm^t^jt(omi^^mx^tmz. im^T^:^^(D-^m^i^ibx±M^ 
i^^i^-^mit^jiL^x^cfzm^TyMmizmx^mj^^TTiT. m^ 3it. ^4mmm<D 
^n^} 1 o(Dmjs.^mm^izmt>TmBMmx&^o z(D^mm^ i ofi. m^(Dm 
nmyik'^m2 0 ti3nmm(Dm0z<DmMm',^mmizmx^tix^ij . it^r^miz 
ii^c^^mn^nuxiiiT(DmBM^mj:z>. 

ccT\ mmurcmmmxit. 3 8t}^^^m^iz^m^imr^mmim^ 

^^'^nmzm^t^nxl^rc/)Km4mmm<D^mi^^ -i o^mx^mnrnT^mmxit. 
±iesmmm5S 3 9 li, e^wtn i oizmmimuxi^^. ^tz. :$:mmm<Dimn 

mm:^':^^^rz. ^□•73 8x>^e^yiA^n^sm<i:#t(c. ^ oizmm-^ 
mtfji-oxi^^. m'^<D^mzim2 o%(DmmA^^^^nxi\^f)K mnmm^i^ 
mth^ti^mim:fixit. mnmmzisif^mnit^Kmxm^m<Dmmmm^n 

7^izim^n^m<t:h':^izi5if^?Eniiimm (mmizimLfz^n^tDmmmtmm 
±!i^^mt^n^mmmt(Dm'^) /si^izji^xm^^f)^. ^mmmomnmy^mmx 
It. mim:h'7.^<Dmmmmu. m^ oxttj:^. Lrzt)^^x. ejtstn 1 oizmu 
X. ^ntmim:h':^t^'M^uxm^m^tT^z.tizj:r>x. efessi 1 oizm 

^T^mn^ommm^^. o%'^m2o%(Dmmi^xmmr^:itt}^pjmtfs: 
-5. 

Ell 3izm^i\x. %K§n 1 o<om^^mL<mBMT^o ^m^^ 1 oit. mm 
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iE§i 1 stfji^j. ccom2^amiassi ^ sit. EjjHtn i oicfciNx. m2mmm. 

iESi 1 5mizmf^r^^nm^mm^n^iztj:z>xi^^o ^fz.mim:h':^^6 qizUs 
10 -So cne)v;^7P=i> hp-^ 1 1 2. 1 1 3(i. SEfsEL/iftijMs orc^^sn 

tfi 1 4^^fcmm^5 oizmm^nx:i3ij.M^^n^<ommmmzm-r^mmK 
(DrnM^^m^conmizit. i itfimf^nxi^^c :i<D)^m.-t>D- 1 

5 0 izAti'^mtr^^xi^^o 

^mmmo^zm^-i i oii. m^acD^^^^wr^js^sm^ciifHti i i oizm 
5(7)^ffli;^^o t-75:t)-&> ^Mtii 1 0 iziitm-t^'M^^U'pcDmmmm^i&T^it 

^niCcfcoT. ±^mxm-t^mitKj^^xmmt>^m^mrzi^n^miz. j:ut 
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15 



20 



25 



v;^:7na>hp-,, , 2, , , s^sgij-rs (::^x.y^s 2 1 0) . r&tot, 

' 1 KfetfSJ:a«lwrt«5sgTI «g!*iJt,- (xy-;,:^s 2 2 0). aic 
aiaST, ^. m£<DS!SigSTatitKT^. (^?.;.ys 2 3 0) . ^cT^^fs: 
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mizm cxmm-r^ ^ttux^<i:i\ m<m:fi:^<Dm-^^mm ^■it^ztiz<k-ox. 
^s^mn^ i 0 izim^n^jjx±i^xo)^mmmt)mTT^rc6b. ±^mxm^=fi-^ 
mtKmf}mx^H^:, ^rz.. miiLmri\mfzij izimr^mmm^^x^:it^<m. 
im:h'x<DW\'^^mm:^1±^z.tx\^nis^ i oizim^^n^^^^^mmAmijuu. 

^^^cfcySAf>;&MCTMJ(cil«n-5ci:p(C/j:^„ UfcA^^X. ^7^';/^S 2 4 0 

^7^yyS 2 4 0(CfctNT^^kg^;fj-:;^OiiJ^^^^<5i:^ ;^(-^ fltX^T^-;/ :/S 2 
a<tm^(Dtft{'^$^yiir, ^7^yyS 2 3 0(CfeUTl*lgPSjgT1 d^fi>fS:(D«m 

tlx. 2|s;u-f^>$$iT-r-So 

■k>-yi 1 4^m2mmm^^^ ^ sizm^xisu. ^o^ihmmizm^isx. 
SI 1 0 izimaT^'&^^mfpomm'^m^miEt^, ffj:t>t>. ±u^mm:^mu 
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'M^^n^(Dmmmm^i&<T^ztiz<i:ox. JWMM:h'>(.^^ms^^^m(DmAm 
izi3{,^xmitKj!^^t}m^-r^<D^nx^z.t^)^r'^^. ufz/)i^x. ±'MHzi5i-t^ 

til 1 o{zim[^tsit}^^)S:'^mm^<Dmmmm^Tif^ztizj:z>x. ;i^sm(D3iE 
xmn-r^mtj^^^x^cfzmitm^t^izT^mizmx^tix. ±;MjT?sjt*^±^ 

l^T€'^<D^mX^Z.tt}^X^^o 

j!f:-f>^MnT^$^i^fjijzijT^mizjMit)^^rcif). ^^mmmo^m^i i o-rfs. -g-oT 
x^nm<rj:^fz6b. Tmmx(D}^mi&Tt}^^ ibiznx^n^o urzt}^-z>x. ^m. 

^iz>V■^ 1 7 0^{jb^^^«lZ. ±;j^l^alJ(Ci5t^T^<kJg/^:;0^i§flJ(Cii^TbTl^;S:t^ 

25 i^^if^mt]^!^^t7mn^nj^i:L^t(Dmn\kmAzmt^z(Dj:v ±isju 
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mmm(om^mtuxi:JiT{Z7JkTo m^ sit. mAnmmco^mmx'&^iii.n^-i i 

0 A(Dmi^^m^&jizmt>Tmmmx$>^, eifKtn i oau. 2^x0^^^} i i 
10 A. 1 1 1 B^m^xtsij. 'tH'enoKJtmzt^Lx^s^^mmmm^^n^. 

efestsi 1 0 A{zm^^n^wMm:^'7.it. 1 1 a. 1 i 1 Bmuxm 
jiiT^o ^fc. 1 0 Aizii4Lxmnisj:umim:h^^^im^-r^^nm:^^ 

3 9fccfctX^<l:S^:«^!ES6 9(i. -^-n^ti. Sm^nSESSS 9 A, 3 9 B. ^-fk^^;^':;^ 
^ll$JZS 6 9 A , 6 9 B iZ^i^t^o ^m^i-TO 3 9 A tmm:fj^^i^S& 6 9 A (i 
15 ^5{ELTIl2Sm«*gJ?Sl 1 5A<!:;S:iJ. ±-M(cgE^$n/cJ5;t.gp 1 i i A(c^U 
TS^^m^fft^g-r-So ^m5i*ii!$5S3 9 B<i:^^l:^^:«Xr«'(S5§6 9 B iis^-jsurm 

20 mco'^m^^izmi^i^x. -^xynu^hn-^i i 2a, i i 2b. i i 3a, i 

1 3 BCO|gSl«^|@Si1-r'i>Ci(CcfcoT»$n-5o 

^l^-r€XL^z>(D^^:fi<nm^$iblzmisb^:itf)^x^^o $e)(c. 5feKSi*igR^ 
25 1glSfe(DJSit.gpic53>iiJL. ^^m^:^t\zm:'^^n^iM'^-r^:ztlzJ:-oX. iScW^P^ 
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}^^tl^:itfj:<. %Slt(DF«ggP;Sg^ 2 5 0-3 0 0'C<O}^mmmxm—itT^ ZL 

t/}^X^^, i:j.±mBMLfzJ:z>lz. *^WJ(DEj[Kt§ 1 1 OfccttXi i o Alt. ^<o 

X. mj^Lrzmmmtmmiz. ^n^(Dmx^^:k^<m±^i±^ztt)^-sj^tu^, 
^fc. ^^Lrzmmimlm^^ ^ ois^u^ i 0A(i. /\-:hAiz^-z>xmm^ 

T^m^tux^j:[,\ z<Dm^iz^. mmiit^izmT^mmMtLx. im^izm 
^-^^^^^n'p(Dmm'&^^mmm^tr^ztiz^:s,mm<D^M^m^z.tfjix 

±mm 3 fcckofm 4 mmmxit. ^mn(D±^mixm=7T^mtK}t(Di^^=^nx 

fct^T, mit^j;i:^f)iiimizmnT^mmt. m^mjit^comm^^mmfji^Mi^t^mw. 
^mtT^:itiz^-DX. mt)^±c^tMi^:s:^mi.. mwTmz:^mf}^±^u-r^^<o 
^m<zt%^mx$>^. OTIC. zL(oj:z>/3im!^tux. wMn:h'7.t5jzzsmm/)^ 

m^ <Dmnmi\^'^m2otmm<Dmm(Dmn^iibBmizmxi^nx 

t^So m^ 7izyr:TJ:z)lz. ^feStli 2 0tt, Mice u - z n fe|.i«$jBi#t-^/\ii 

;^AlCJ:oTmfiE$n7t^-(7)Sit^gpi 2 1 C(DJ5it.e|S l 2 1 li. ^05^ 

^gpcDrtgPi&jg^IiJS^SiSg-b^-yi 2 2fcJ:^'sjg-b>-y-i 2 3^fii^Tt\So 
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^r^z. -^mmmx-it. m 2 mMmm^ 6 4 m i im^^^t^s^ 1 2 4tm2 fft^a^j^ 
izi^^mr^o czLX\ EjiKtii 2 0(D-mt. ±iEm 1 ma^i-nsas 1 2 4tmm-r^ 

5 |g 1 ^^iii^^iiJjJS 1 2 6 ch t)}$MLTLN^o ^fz. ^Slf 1 2 0Offe^(i. ± 

lEI^ 2 fftSig^^iie^SS 1 2 5<t}$i!-r'5ia^MZ. m 2 S^ai5)^ii!$SS 1 2 7 <h^i!UTU'5, 

cne><omi ^^t±i^(!$s§i 2 6<!:m2s^aj5^ii!JfiSi 2 7 tit. ^^uxmsmtm^ 

ffiesch/jtj. co«gP3 eicjg^f^, $e>(z. ±is^ 1 ftt^^niiss 1 2 4. m 

2flt$a5^lli$iESl 2 5, fH^mliiifi^^^ 2 6. m2S^ai5i-il!$5Sl 2 7(C(i. ^n^'ti. 
10 mfia^1 2 8, 1 2 9, 1 2 8A, 1 2 9 A A^'^lt bnTt^'5„ CtlbOm?!^^ 1 2 

8, 1 2 9. 1 2 8A. -i 2 9 Alt. urns oizmm^nxtoij. mms oizj: 
■ox^comm-^mMm^ti^o 
c(D<fce>/c5:^Ksi 2o-r(i. ii^ii. ±Ms.mmn(Dmmvtmit. mm^^ 28 1 
1 2 8 At)im'^m. mmn i 2 9 i i 2 9 A^m-^mtt^sm 1 (D'-\jtmt. mmn 1 
15 2 9 <h 1 2 9 Af}^m^m. mmn 1 2 8 «h 1 28 AAim'-\^mtfSi^m 2 (D1^^(Dt^r 
n;&^<h/j:'i>„ m.mn<o^m'^mi)^±t^m^ (D^mtu^t^izit. m2mmm^m6 
At)^^m^^n^iWMn:f3:^it. j^j^cspi 2irt(cj3CNT. mi 3'pM^^x:^mt)'^ 

^:^mizM^-^xmmT^o ^fc. ■Si^#Olrmm«J*^"±iSm2comg<h/d:^<i:^(c 
It. mmm:fiXlt. J^i^:gP1 2 1i*i(cfctNT. m 3cti|fi]7&'»-pT^{piJ;&^t>S(PiJ(C|fi];&^ 
20 oTiiigr-So 

^1 8lt. efeSSI 2 0 {cfe(,NT±iEU^J:e)/j::/3":;^(DAUPgP<Dlinu^;^;0^^7;5: 

toti-si^ic. ^*4mji!i^g2 oxmn^n^:fi:^AvnmijnpLmmju-^>=^m.t> 

tyn-^^-hXh^o ^)V-^>[t. t^*4m;1ij^S2 0 (zfcUT. IiI^U7a:t\m 

25 t. m^omf^nizn^-^n^. 

:$ij[^-^>t)m'i=T^n^t. ^r. c p u 5 4 li. mj^LTz^mm^omm'^mf)'^ 
mm^(or^m'^mt)^m 1 (D'^mxh^/)^^t)^^mmr^ (x^yzfs 300)0 
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spi^^Ti i^m-tyv-} 2 2A^>^m^^ts (x^^ys 3 i o) o )kiz. ^kd^ 

gPS^Tl ^«)^^L/cflffS(^®m;^igTO ctJt^^S (;^^';/ys 3 2 0) o 
oT. ^^mmX'lt. 3 0 O'ClZ^^LAco :^5^';/>^S 3 2 0(CfcOTrtg|5iSJgTl 

s^is^To Izmir ^^-c. ±tzi^fzp^m^^(Dm^i^^tktm<Dmi^^m^jmTo 

;^(c. t--<xom^^^r^t^.ig(ct-siit(c, s^JSPgB5 0(z^i^e>nfc®^L/d:^^m 
^(0'$''<^izj:iijmmmmt<Dm^^mit^T^ (;:^7^';/ys 3 3 o) „ ;;^7^'>ys3 

3 0{ci5u-ct-'N:T<7)^^&mig(crsc:ci:lc^oT. ^stii 2 o (cfeft^^';:^© 

mmmmto ttmr^ c^^^yyssAo) , cct% pm<Dmmmi\to if*. 

3 4 0 fcfcuTfsigM'j t ^mmmrn t o (c^uTu/d:t>i^fc(i. mmmri\ t o 
iSK^Pei t a^s^^^Pbi 1 0 izmurzt^izit. m^(Dmmmz%mimn=^thtiuxmm 

X^'^ys 3 0 0 (cfet\T, mi «i:^J iff infect %H 

til 2 0{im2<7)^^igT^§ii|aj®f$n. :^':^X)TOa$n§±»!J0[>M(zfc{t-5rt 

gPiSSTZ 2 3*^e>^*j^t; C^T^-y^S 3 6 0) » -?-(Df^(i, ^ 

7^';/ys 3 7 0~:;?.T-'yys 3 9 0 ^T. ?S:murc7.v^yZf S 3 2 O-^T.^yys 3 
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mommmTo i:^mmmx^it3 o o°c) izmt^t. pjfmomm (s^nss^j-cfs i 
sec) T^xcD^^m'^mtL. ^(Dmmm^(Dmm--\xm^m-i (D'^mizuT (.7. 

^t. mmmr^mizm'i'j^n^ztturz/}^ mMmiiii^m2 0(Dii^mm^7ri^tirc 

tr£^j:z>izLxiDifit<i:[,\ mxit. mmizmnm^ik^m.2 o ^w±i,rct^ tm 
cvtmx\ '^kmzmMm7^mm2 o^i!^mi-^zttux'b<i:i\u. mnm7\k^m2 
10 0 (Dti^mmzit^mm^<Dmm^mt)^±%tm i (D-^ms>^i^itm 2 (D'-ikmizu^j:z> 

i;i±(DJzz>izm^^tLfzm5mmm<D2knn^ 2o^mx^mMm7^mmizj:tnt. 
%Htii 2oizi^^^^r^M^mn^(ommm^±^mtT)m\txwiJWPLs 
g(5i 2 1 m<D:h'x<D'An(Dy3^^m^^-\t^ztt}^x^^rzisf)s m^t^s^x-^c^m 

lzisi-)r^%M:f3i:^m±n=^n^^z.t/}^x^^o z.zlx\ :fi::^(0^ti<Dyj\^(D\J}iJ^ 
Xlt. JSi^JgPI 2 1 (D^^(D'^mzm^l^X'nfd:z)rzib. S/iSSPI 2 1 (D!^gP(D;SJg 
*^±^ \^-t^XLmz)(D=S:J:i'Jmmizm<Z.tt}^m'ktt£^o 

^Tc. ±^vr:z<kz>iz:h'7.0-^n(Dyi\Pi^muwx^z.tiz^-ox. j^/^;gpi 21 
20 (Dm^t)^±^mttj:ijm^rztb. m^(D^n^(D<i:z>izn^(DT^m\X}^m.t)mTu 

-static. 7h^m%HJS;;50^Jt^|fi]±$1±^C<!:;i>^-e#-5„ "tCDtztb. EicS^^J: 
25 lai 9 Its P^^<D:fi:^(Dm.H(Dy;]plA^~^X$>^'iit^^'^tia?S(.W^^. ±v^lyfz 
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^(om-^iz^. ^n^m^mm^^:h'x(D}^n<Dyj\^^mijwx%:itizj:^mm<o 

(c/jv$t\ii^ic(i. piim(Dmmmiz:fix<D'2istn(Dyim^tj}ijwx^z:ttux^^iK 
'^kiz. memmmtux. ^nisi^mzmAUfcmmm'=F=^mwr^ztizj:-oXs 
^^^f^<D'^^(D±mrdift)mi^uT€xL^z><D^m<mm^ffkTo m2 ou. 

izmt^TmBMmx&^. ^mmm(D?s^n^^ 30 it. m^ (Dmpm^^mm 20 tmm 
<omm(Dmnmy\k^^m^zm^ihtlXl^^rztb. i^jLTommxit. ttiiTSMjcotx 
ritmc^^mn^nuxmLimm^'^B^T^. 

^fz±x:^yi.~\^^^^^mizm^L. mmf^:itiz^^x±MiLrzm^(DmiL 
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^:K^^X'&tlltJ:<. mXlt. 1 0 0 Mm~ifemm(D*5?2«!:-rsCi:X>^»^Lt\, 
10 'fb • ^jS^n-S^tfi!!). ^^113 2d^6(iHff:^(7)iajg(hi±:^^Wt-'5ti^.^TJ^j^J4;/3:^ 

mE.^^ 3 2i5J;:zJ^mmyxJu^ 3 4^^uT%K^i 3 o[^izmm^n^o ^ 
3oi*iicii. ±i^ufz<kz>izMm^=?'m^A^nxi^^fzt(>. ^m^^wf-s 

m^&^m\-mzMti^oitmf^A^. 3 oi*iT^^$nycm:^3'xA^co{g 
25 ffiMgii3 6 izmm^nx-mitmmmmm&m^nrcm. mMmr^A 0 (c«5iia$n-5o 
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xM^T^7i<.mn^n^}!i^i5j:umtK}:i^izi^T^f:iib<o:h'7. (^n^^^-r^^M 

mi'^t^mmz'i=:uozLttiix^^. immn\zii7^.^mmr^:Lt\z^-ox. 
^n^p^(ois.m'^w^mmzi5[-f^mm.it^Kmwmm^^[^^:itifi^^ 
^ti. %Kt5i 3 op^\zts{-f^mmiL=s-<om.w\zj;:ox. mitKji^x^crcm^^ 

10 -r^^zLiif3'^t^i\, Lrzt}^z>x. ^m^^ 3oxit. mmn=^±mzi5i^x7mn^ 
nKi^^o'^^mm i y^m izmcn. 7mn^mRm<Dmm^ m±^it^z.tt}ix^^o 
m2Mt. P^Si<D:fi:^(omn(Dyii^t)^—mx&^^it^^i^ti^ztiiM^t. ±^Lrz 

mx&^o ZZX\ %HS1 3 OiZimf^:h'Xlt. SJt2 5 0°C, iJtt«6 7 0 I / 

15- mi n(Dm.mn:fi7.t. 3fE« i 4 0 I /m i n (Dsm<h^;g^u. snBizxmmy 

'f-mm^'^mx^jtizmt>^rzst>. 5feHti(Di*igp;sjg^ 2 so-so o'co^sjgig 
mxm-itr^:itt)^x^^o ia±u4B^ufej;5(c, ^^ussi^ijcoefesti 1 3 0(i. 

oT. KiEU7t^SS0iJ<!:l5i^{z. 5J(KS(D»^'tt€:^^< lDl±$ii:^c:i*?oItg<i:;a: 

-So 

^ts. ±s^m6mmmxit. mn(Drc^sblz^m^^ 3 op^izmmT^:h'7.tux. 

t^i\rM^-'Df^iht^^:n:^^m\.\^z.tt\^x^^\.\o coii^fcii. mmcDm. 
n<Drzisb[z^m.mp^[zmm-r^<D\zmKM3.t^-:>rzm''j(Dj&^\t. ^m^cDm^co^m. 
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mimmmti^x. M^^gpicfeux. m^tKmizmr^^n^m^^^ti^m 

10 m^<DmMm}^'^mizmxi>nxi^^o m2 2iz7p:r<i:z)iz. e^stsi 4 0{i. mm 
izc u - z nMmt:mnT^/\=.:hAlz^■oxm^^nrzm-coKm^^ 4 1 ^^ix.. 

15 iftfasse 5^s^aj-r-5*^\ cne»m2j^*4fii$sss6 4fcj;r>'^3:^*4«^ss6 s^. 

A 0 t<Dmmm(Di^mt. m2mMm:^^6 Amizmm^nxi^^o ^2 

gPI 4 1 0±;M'J(C^lte>n7"c^FB^I*lT}^-ttU. ^(Dmi!>:^ajL.P 1 4 2<i:UTFfaP 
LTU-5o CCDRJc^aiLm 4 2(i, JS^&gP 1 4 1 (7)±;McDi^gP(c5^j® UTrj^P L 

i5]i; < ^^mm(Dv\m^twf^w&tL \^rzo^mm^n 3 9 *^e>«iiit$n^^m^. 



wo 00/02812 



PCT/JP99/03603 



52 

m^t^t^^^mnT^iLju^^^^mmizmtr^fzib. n^(D-tj\.(D±^wzi5i\x-;^m. 
A^±mu-r^'xu^z>zt^mi\ ^m(Dmm^m-)rxmit^mt)mnu. ±^mt)^ 

^;SU*^d^o;t-fe>>l/Tii, mt>lzmm(D^.m^^lf/3:iy-\^mtfj:-oxmit^mt}m± 

tz^nmmt^nxmit^jtizj:^xmA^±c^rz6b. }^m^mTUT^xu^z>zL 

^i:'^mmii/)^^m^^rcist>-mx$>^„ zz.x\ :^mmm<Dikmni 4ox{ts s 

n-s c t iz^ u . {itj^^nTt > / -ji^=^7kmm^»-r^<Dizm 
T^mj;i±<Dm^±c^mitK}:^t}mz.^. ut)^i.fs:t}^p,. ±murcj:z>iz. ens 
(D-tMtm-B izmn(ommf}^w±^n^rzist>. ^nmm^ntz±^mixi^mt)^±m- 
uT€^:itt)^rjn,\ ^fz. mmf}mmfj:^mxmmtJWMm:n:^mm^ti^fc6b. 

ti^^o \^rzt)^z>x. 'it^^(Dim^<Dj:'^izT'Amx)^mt}mTi'-t€^z.t/}^m\ 
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±#U^^TU*e>C<!:X>«/j:<> 5feMtl(^rtg|5jS^^ 2 5 0-3 0 0 "CcDj^JgigHT' 

±iEUfc^#(Cfcur5fe«^l 4 0^ffll\TM:«X^^fi£-r'5<i:.H2 =5 0%. 
C02 =2 3%. H20 =1 7. 5%. N2 =9%. CO=0. 5 % <b7S:-5i^.*4 

t. UTJUT{C:^-ro g| 2 4 (i. m 7 ^Jg^ijO^Jf^^^OT^-S tSfeSt1 1 4 0 A(Ofi^^^ 
^MlC^t)-riJfc0J0T:-*'5o 4 0Ali. ^feSfl 1 4 0 <i:(5(^|5l^CD*i^$«i 

OAlcfcUTJi. 4 0 AlilHl^-r-SCcbA^'/jrUo SMfftiSSSS 3 9 fcfc 

(t'5RJt:^mLP 1 4 2 Aics-ssffiM'JicfciNT^itbnfcSEiinuysijtffigpiciii. 
(oiHi^^mi 4 4*ifg[it^nTu-5o ccDia^^tii 4 4(cj;ot. pfe^ajum 4 

2 A^«i^fcSmti^^SS§3 9(^S^SI5(iIll^L. S/tvSP 1 4 1 A(7)±MyS^g|5® (CfcU 
25 T. Pj^^thUP 1 4 2 A*^bl&m*^fft^g$n^$IitA^eB$fi^(C^<b-r'5c 

C<Dcfc5(C*i^$n/c5feK§n 4 0 A^ffltN-Sii^lCt), m 7 ||]6g^J<7)3iiK§l 1 4 
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}^j^^izioi^xmnmm^^n^^itL^i^m^izmt^ii:^z.tiz^ 
^x. nmmtmm(onm^'^^;zt/)^x^^o 

f=tifilcST'fiTLTtNS;^«6. m^t3Mzni^^^X^^.\mizT^!bmf)^&^. CC 

mizm^fr^fzdb. ^'mo^mm^mmLxmmmizmitKm^'i^j^jbitx^. ^^m^ 
(CO t^T^^y (D^j^.^tit:Hx(D7^ti^^^^^izr^ zttz^^x. mmr^j^j^m 
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:^M^j^[^^izu^. z:ix\ ^tl^'tlcDJ5/^:^gn 5 i fcJ:r>'s;^^BPi 5 2it. mw 

10 ICC u - Z nM^S^^MH^r'5/\:^:^A(CctoT^ifi£UTt>J:t^U. Cu-ZnMj«;&^ 

JU±(Z)J:e>(ctifi)c$ti7tm8^]56i9iJ(75^Kt5l SOICcttifi". P^mizWUff^iKJt^ 
1 5 1 <7D±3iEffiiJ<i:^(l'J(C^(t7tJ5rai 5 2<DTMJ. *3ckt>\ S^^a51 5 1 (DTm. 
{ftij<tJ5CTl 5 2 0±9fE<|il«»:;5«iU;t^^,(»:;Jj:^;t«). ^n^en. ±»JJ «h T3iEffiiJ 

\.\xm\tKiii:^(Drzib[z±ctzm\t. m^-r^^-n(DKi:L^^(OTykm\z^xibn m2 
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5feK^CDl*lgP;SS^ 2 5 0-3 0 0 "COj^JglEaTl^-^k^^ C id^T^So m±iJi 

^^■orzT^^^^m±r^ztA^X'^^. urzf}^z>T. ss:i^Lrzmmmtmmiz. 

i^J^±mmLrcmBnmm<D^Amis^ 5 oit. miizms^^tirz^m^i 5 ^ t9\>m 
^zm^s.:^nrzJ^m^^ 5 2t^mx^2mm^^zftL. ^tl^n(D]^mwztsl^x 

2 swiJ^-f ^cbr -si-t^b y iz. m^m<Dmm<D^jz^u=^mm Lfzmm^-^y 
tu. ^n^mmLfz^^mmzr:>i\x^Kiz:h':^(D}^n<oyjMim[^^izu^mm 
tux^j:i\ z<Dj:z>^m^izi,. mmT^}^mmBVzi5l^x. ±^mtT^mt 
xm^m^'u/si{,\. p^m^m^^m<tt^ztt)^x^^, 

)ktz. msmmmti^x. pnm<o^}t^^t)m]&T^^mz:^i\xm'pxm''jmum 
^mmiy. ^omm<D}^}Z^^izisi^x±'MmtT-2^mt^mi§^^^xm^i^^n/3it> 
i±^mm=^7KTo mziit. m9mmm<D^m^^ e o(Dm^=^mt>rmmm^mx 
EifHsi 6 0(i. m^ (omnmmmmi 0 tmm<om'miik^mizm^^nx 
tN^o do^itstn 6 0(i. m 8 1 5 o<tPiii(ciiiSRawrcjf$fi£$n 
Tfcy. ^<ommtmml^^ e i i^fflijgpi e 2 <f:^c5^;&^n;t2aw^iii<^:;s:oTl^ 
cn€,rtiiijgi5i 6 1 fecfc^'^fffiijgpi 6 2itmmLfzmmtuxm!&^nxt5ij. 

m 2 6 4 (i(*iffiOgl5 1 6 1 (D-^lzmm^nxi3 U . ^ 2 jl«l4PJas§ 6 4 

iS];&^oTi$®i-r^. rtffiijgpi 6 1 (DUtimxit. mm) s 1 li^^fMi 6 2tmmL 
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6 1 t5J:t;i:^Ml 62lt. C u - Z nM^^SJ^-rS/xz::^ A(cJ:oT4ifiKLTt) 
1 6 1 t^mizmiffc^m^^^ e 2(!:7&^l^*gL//S:t*i^ci:7:i:'5fci6. Ctlbi^HlflgpT 6 

10 1 cb^ipjjgpi 6 2 t(Dri\rm^m^'i=Tf>i'^ ^tt)^'^mtf^^. mmu^ e i a. jg/t. 

{z. m^T^p^m^^ 6 1 ;&^e)iftwj^^n'5fca?:). m^(D^n^<DJ:z>izT}M-c 
i^x7\<.mM^nKf^(Di^^t)miy^mizmcn. 7mn^m.Kit(Dmm^\^±^it^ 
1^2 8 (i. ziLW^f)mx^^m^izisi^x^^<D:fi7.(D^ti<Dyjmt)^—^x&^m. 
mmt)^^iikmm^(0[^U(D7^^'i^^vtm^m.t>Lrcmmmx&^o ^kn^^ eoit. 

25 C<i:A«75:<. ^/b. T^mizm^xm^(D}^&t)MS.T[yT^'^Ctf}^m^rzi(). SfeK 

2 5 0-3 0 0°C(D;S]g|BfflTi^-<b1--5:: ctA^'T'^-So JU±iJfcB^ U 
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2 tr-:Mx(D'An(DyjMi^iz/3:^m}^tLrct}K ikn^^±B2mmi:m<Dm}&t 
itt>^j iz. Bim(Dimt:2-Dizii^um/urdmvtti.. ±m^itT'^mt-c:n:;^(D'Ati 

js.^mt>tmmm^mx$>^. e^ss i ? o i*. n i (omnmyt^m 2 0 tmrncom 

*4m^fe^M^cil^e,nTl^^, CCDSfeHtSl 7 0[i. ^MIcc u -Z nM^g^^B^#f 
^/\-;^A^C<i:■^T«fi)c$nrc2^(^S/;£:g|51 7 1.1 7 2^mXXl^^. Z(DJ:z) 

It. ^nim^3 9t)^qyTn^m^^ti^m2mmmit^^6 4 tmmu. ^m^^m 
mn^xit. s/t^gpi 7 1,1 7 2(DiiiTiiiiL. ymoy^fmn:h'^tuz>xm 

^fz. s;;5gpi 7 1.1 7 2(c(i. ;Sg-t:>-yi 73.1 7 4 ;5^^ti^n^(te>n 

Ttx^, Cne>;Sgir>-y-l 7 3. 1 7 4(i»gI5 5 0ICjg^$nTfcU, j^jft^gP 1 
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7 1,17 2<Dmm^m.izmT^mmu. vm^s o(ce;ie>n'5o 'ikv^T^<i:z>iz. 

5 cfc y ±MiJ (c . j^Jg-t >tf- 1 7 4 (i, Jgi^JSP 1 7 2 Oct tJ T»iJ izWf^ c i: A^'M^ 
SEK!iU;t^M^3 2X>^6S^aj$n'5jl«^^g^:«XX?^a»A$n^S^:^"X^Agpi 

15 laLTl^'5. 

:*:ii]6£f5ij<^%Ktff 1 7 0 ^m^^^i^'Hmjiii^Micii. 3 2 ^^e>s^ai$n^t« 

<^S^:«";^^S^;'D^2lAgP 1 7 5 (ciit^1--5"X«i^S^:^'::^gS l 7 6 btiTfe U . c 
<DmMm:fiX^^ 7 6(zii. g^;^ xSAgpi 7 5 ^zm^-r^mMm:fi7.(Dm^mW-t 
^^7.y^^>b^-^ 1 7 7d^'^(tbnTU'§)o y';^7PI3> hP-^ 1 7 7{i. 
20 ^JOT5 OlCt^gg^nXfeU. ^iJtJPgPS OlCckoT. j^^j'j'X^AgP 1 7 5 (CPJg^tl 
'5i<*jS^SW~:^MA^^J^^H&<i:ni:oTt^'§>o CCT. 3 2 *^e)^^:^'::^»AgP 1 7 

5izm^^ti^mMm:fi7.(D}^m{t. ms 0 o°cmmr-&v. ■7:^ynin>hn~^ 

1 7 7<^iiiit^s^wuT. m:h'xmA^^ 7 5izmm-r^mMm:^xm^mm-r 

25 sf:y:;^^Agpi 7 5 ica»A^n7t'X^^g^;'3';^ii. Js/^^gl5 1 7 2 ^mmi^fzik. mnm 
TfkmmcD^mzmt^^n^o 
^mmm<D^n^^ 7 olzts{f^±}Mm(D^s.Jt^^ 7 1 -cu. c(Dj5i^;spi 7 1 t 
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^Aspi 7 5izmm^n^±%immm:fix(D^t^mAmi^^ti^. zzx. :^mm 
m(D^m^^ 7 o^mx^mnmi^^miztoi^x. mmmsoit. imn^ 7 0fc« 

xvmLxi5<'j. siJSgpi 7 1 <Dp^m}^mt}^3 o or^M^/jrUcfcexc, efeaggi ? 
o(cfit^t-^sma^iss5LTiA^. sAc. mc<:$immm(Dmm'mi^mmizi5i\x. 

fc. m:^xmA^i 7 5{zimT^mmm:h'xm^mmLxi\^. 

Mm^AmKJt^xmr^mMcD-t^x^mitmjtx^ o^mmizj:-oxmz> !if,wu^ < , 

7 ^ (DP^^i^m^zm■:^l^xmm^n^fz^(^. mtKii^^m^iz^i^j^^n^^jt 

gpi 7 1 lzi3i^X}^mt)^±^UT€XL^z> ztf}^/3:l\ 

z>izT^mx}^mm&T[.T€^zt^^ui\ Lrzt}^^x. 7oxit. 
^^^^±i^^zi5l^x7mm^n^}t(Di^i±/}ml^^mAzmzn. 7mn^mmjt(Dmm 
^i^±^^^ztt^x^^. $e>ic. ]^Jtu^ 7 2^mmi-^rzi!i!)iz. 'ijt5^mm^n 
ri^fzmmm:fiy'.(om=^mmuxi^^fzib. s/txgn 7 i^mmr^ztiz^-^xji 

msMt. 7mm^m]^}tx^r^mm(Dii^±w^. mtj^mx^c^mizj^-ox 
mz>'im^^ti^^m^i:. ±'Murz^K^^ 7otlz^Dl^x. mn^^tsmm^' 



wo 00/02812 



PCT/JP99/03603 



61 

t)^m\rc6t). eiiMt5(Di*igp;sjg^ 2 5 0-3 0 o°c(D)^mmmx'i^-'{fr^:itt)^x' 

10 J^/txgpi 7 1,1 7 2^<i;^^C(h<5:U;t*^\ /\-:^ A^fflu-Sftt^U (c. MiS^*l 

■Diz^if^:itrA:<. ^mmmmzm-iz^uy [-^^mt^ctti.x'bmi^^x 

iz]±m^n^m^-r^rzis(>(Dj±mm2 8(D%%mmt}mu^m'^izits ±tmMt±%^ 
mmM<Dvt>. i^-rtit}^^ti^tii^n^m:h'x^m^^^^:ittLx^<^i\ ^tz. mn 

20 S(^F«9gP;S^^ 2 5 0-3 0 0 '■CCDS)g|EffllCf*Ofci6lC^fflBjgg75:x4'-;i.^^W U 

M}Mi(D^^t^n^t<Dmizm^(DAi$-^mm^-^. zo^mz^koxwa^a^^mcD 

25 m^T^mm^TTiTo m3 2u. mi i ii»j<7)5feHt5i s 0(7)ti^cD«it^^at5f 
ragiT'^-So efeHtii 8 o(±. mi (DmMmmmm2 0 twimoimm^^^mizm 
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■^xmm^tlfzm-(Dls.m'^^ 8^^mxri\^. zzt\ e^Msn sou. m2m 

t}mt^m'kttj:z>xi^^. :^mmmxit. mnmm^a 9ii. m2mMim 
SS6 4 tit^-^^triz. ±BWMn^i^m^ 8 2 t'^'ALxmmm^ s 3 t/s:^, 
z.(owdm^^ 8 3(i. ^mn^ 8 0(D±^m^mzimLx^ij. sm^s^^n 

^is. ^mftt$aj?S3 9(c«T;^7P=i>hp-^i 84*^\ j^^^^^i-iietssi 821c 
iivx7P=i>hP-^i 8 5;«>«i9:(te,nT*5u. i 8 0 (ctJt-r^-rssmafc 

^V^imWMm<Dm^mmmtfJi^xi\^.ztiih<D^xynz3>\>n-^} 8 4. 

efeHSgl 8 0F»3gP(Cfct^T, S/t^gP 1 8 1 <^±;MJi^g|5(7)ig^(C(i. JW.mn^ 
1 8 3(D*^gPSit<hLTRSttyX;H 8 7;0s-^(te>nTU^. ±15 J: 5) (c^m^ 

1 8 1 (DmmizM^r>xmm^ti. JK/^JBM 8 1 (D^^mmizt^uxjKimmxim 
^ti-5o ;5:fc. ;ti*yx;n 8 7(i. Ti^i^'&iKi^mmizmm^nmm'^x&Hit^K. 
y xjumm(DmutLx^m^rsn,\ $e>(c, ^stn 8 0fcfctNT. j5/t.gpi 8 
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it. iajt-t>tl-l 8 6;5^'^aiUfeJ5iJJgPl 8 1 i*|(7)iajt(z»^UT. l 8 0 ic 

5 t^ux}mwMnm^imr^f3^^z>f)\ $>^i^it't0immt)mm^n^. ^sti 

■y- 1 8 6 (D^£h$s^(csoH\T. ^ 1 mMimi^me 3 *^e;'S^*cD^^EiiHti i 8 0 ic 
10 jg i^mmwixu 3 0 o-c) ^mx^t. mmyxji^i 8 7t)^i^mi^wMn(Dmm^ 

15 mw^mmLxnit-^n^ztiz^-ox. s i c7)±;CT^;^in-r^C(fc;5^'T- 

^^fcibs m^tKmX'±C^m<Df;zisblZjs.m^^'i 8 1 (D±^^(D}^mf}^±nL-r^X 

SI 8 0 tfnT«s*-r-5;g*^ii. Eifeasi 8 0 [HxM'i=Tt^7^mm.^njx.jtis^umit 
Rjtxnm^n^mmm^^r<ii^rzi!b. :L<D^z>ysi}^i^mm(om'f^^i'itiioztiz^ 

25 mitKitx^cfcmiz^-oxms^uT^'^^zt^^m^fcub. ^scn^cDn^^^^m^ 2 5 
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f^CiiTtlficfcCXo :i<D^om%JSit\^X^. J5i;£;gpi 8 l 0D±;)t!gI5lcfct\T. 

Sm^^^t-c E!3 4(i. mi 2 ^ifiSf^jO^Kfl 1 9 0COm^(Dllg^a:briJfci«^ 
nrc 3 0(DS/tvg|5 1 9 1 , 1 9 2, 1 9 3^^i^Tt^^o afeSfll 9 0 

T, ^=K(zs^Sgin 9 3X>^jf$m$tiTfcy, :L(K>JR.m^ 9 acDrtdiiic. s/^^gpi 9 

1.19 2Ai^JJ$^$tlTU^, CCT. SiJjgPl 9 1 (i±Mi|, J^J!Sg|5l 9 2 (iTijft 
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C(D5ftS§S 1 9 0 (C^3t^T. JS/^vgP 1 9 1, 1 9 2, 1 9 3 (i. t\f'tlt). SEMU 
;tC u -Z nM^«€«MlCtH?^|UTlN'5o CCT. JgJt^SP 1 9 3 (i. ll2^*4fft^SS 

*4m*g«S6 4(i. ±iSJ5;;5gpi 9 3<Dmz^Jt^^ 9 i {c=t)*g^LTfcu, S^SSPi 
9 1 (ctit|g$nrcll««*4:«x(*. J^/;5gI5i 9 1 . JSJt.gpi 9 2 OJiiTrtSP^ilil-r-S, 

^^^$^38 3 9(i, ^tt'T-^m-^ii^as 1 9 4, 19 5izi&mL. c:ne>(Dsm 
^i^n^Kii. ^n-€tiJ5/^xgp 1 9 1 i3J:r;fjgCTi 9 2(D±:Mmzimt^o cne><D 
10 ^m5)-ii!$fisi 9 4, 1 9 5{i. ■^n^etKOKiz^mztiLx^n^im^t^o urc^^^ 
T. 9 1 fcctt^^si^ogpi 9 2-e(i, 7mM^ns.jtt^izmit}5.mt}m'u-t 

-5. J^/t^SPi 9 1.19 2 (cfcft'57l<^m%«S^Sfcck£;c^'fkJ5;^J(cJ:-D T^D;/b7lc 

15 ^fc. ^m^tt$g5S3 9;&^t>^il^f SSm53^|l6tiKl 9 4, 1 9 5 (C(i. -^-tl^tlVX 
:7P3>hP-^ 1 9 6, 1 9 7A^"^(te>nTfcU. J5itvg|5l 9 1 , 1 9 2 ICflt^g-r 
-5^m«^ISIn"IMg<h7:j:oTU'5, cn b^J^T'P □ > h P-^ 1 9 6. 1 9 7 MJ 

^^ns. ST^iv S/t^gpi 9 1.19 2^ti^ncD±MiJ(c(i. =&Si^:gB(Drtg|5SJg 
20 ^^ait-^}SJg-fe>-y-1 9 8,1 9 9;&«^lte>nTt^•5o Ctiea^jSg-k^-y- 1 9 8, 
1 9 9li$i]^a5 5 0 (z^^snTfciJ. =&Jg^E:gI5(Di*iSP;SJg^1^aiU;t$^^(ifiJ^gB 

INT. ^Kj!&mzm^r^^nm^uM-r^. 

oTU-So cn(CML. ^fiiIgP(C^(t;^:J5^^:^SP1 9 3T'(i. C(DJ5it^g31 9 3Tji^T 

■r^7Ks^%Ks;t^iciir'5i^(i. i^ffiyid^Jgf'SSJtxSPi 91,19 2(zj5it^^ 
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^m^^ 9o^m^^mnm7\ii'^miz^i^x. msps oit. 9 1 , 192 
^zmmr^mnm^mm■r^^7.y^^>[^D-^^ 9 6, i 9 7<Dmmm^. i^m 

iz>1tl 9 8, 1 9 9(D^£tii^^(CS^'tAT»LTfcU, Jg/iCgP 1 9 1. 19 2© 
/t^SPI 9 1.19 2(D±;7iEgP(CfctNT. ii§ig(CSigd^±# LT e> (D^R?^ <C <«:A^- 

T^^o ccTs/t^eiJi 9 1.1 9 2izimr^^nmu. ^RUt^^op^my^mtzm 
^rc. *^jgf?ija)efe«§5 1 9 0T(i. sisgn 91,19 la^^n^^tuzt^iux^ 

m.^imLXi,\^fz6b. S^gpi 9 1 (DT;My(cfiEgr'5Jg/^:a5i 9 2lCfcOTt>% 
^$n;tfi&3fEJne>n^ei(atli:. ±MU;t5feSlf 1 9 0tizz)[,^x. mmM:h'Xf)^i^. 

^^^'^±^mt}^^Tmi-s(op^^(D}^}^^:(i^'^m^mt>LrzmBMmx^^. imn 

;SUt-^^Ci:;0^;a:<. T;MJ(cfctxTi*iSRcOSJg;0^fgTUt- ^^ciX?^;5:t^ 
/^cai). SfeKfScDrtgPiSJg^ 2 5 0-3 0 0°C(D;^JgtESlTt^— fk-r-SCctA^T^-So 

i^A±mmLrcj:.z>iz. ^mmm(D^m^^ 90 it. "toAvnmi&x^^miim.mz 
±^ux[.^z>zt/)^fj:[,\rziK>. ''^m±miz^^m-r^^i^Lrz^m'^^t^m\±f&<m<D 
^^ti^^fzT-m^t:m±r^:itfiix^^. Lrcf}^^x. ^ii^i^r^mmmtwimiz. 
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m<tKj:i}'t<Dmy3^M'i=fT^KJt^'\ 91.19 iiztsi^x. "tti^etiizt^ux^n 

2mmm\z^{^^\^tl1fi. iutic ^1 2m.mm(Dm.mnt\^x. ±i's.2mm<Di^ji^u 
10 ^^'K\zm^-r^mm^(Dmi^^m-to mseii. mi 2nmm(r>'mimx&^^n 
§si 9 0 /K(Dmis.(owm^m^mz7r^-tmmx&^o siistn 9 0Aii. e^^ksi 
9 0 iinmzm 1 (D^*4^7fe^a 2 0 <i:i5i#<Dj^.*4m^fe^M(cjii;^e.tiTfc u . ikn 

5feKSi 9 oA{i. ^n^n¥i5syicjf$fi£$nfcjs;^>giJi 9 1 Aitsj^vSPi 9 3 a 
15 <i:^3:ssi;itg!!^<®«^u;tti^^wuTU'5, cnb<7)j5j;&gi5i 9 1 Afccfct;^'i 9 3 

9(i. -^^ll!$UT^n^'n<7?JSJ^:gPl 9 1 A(D±;j?lgPlC!$*^L, =&JSlJ:>gP 1 9 1 AlCM 

20 3 9 ic^(te>n;tTX37pn> hp--^ 1 9 6 AtCcfcoTSij^^n-sx)^'. c(7)*J^^Il^^. 

mi 2||*g^J<!:i5l«IC, &J5itxg|S1 9 1 A(D±3iEgPlcS(tfc:jSJ^-fe>-y- (H^it^) 

ju±(7)cfcc)icm^$n;tmi 2^wjcD^jf^{5ijT-^^%Ktn 9 0A(c.fcn(i\ m 
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mmm^mx$>^. ms? (a) li. 9 o Bc^jiasMn, jgis? (b) Us 

m3 7 (A) <7)B-B^(Cfc(t§«ffir®@T^-5o ^n^l 9 0 Bit. 9 0 

9 0 <titiit-'5gm(ciigpi?rs^(c^^B^#UTJaT(?DgtB^^?T75:e)„ 

efeStll 9 0 B«. BSRa:K(Cff$^$nTfcU. ^(D[*lgP(Cj^J!E:g(5l 9 1 B 

gpi 9 3 B<f:$fii^Tt\-5o sjt.gpi 9 1 B(i. mmomm/jmimBt^wzmm,^ 

tlTfey. 9 0 BFt3(C7^iX>^J^^^$nTC^.5, SjfStI 1 9 0 B |*)lCfc(,\T. 

Sit^gpi 9 1 B^^m^^nTl^m^^^rBVt. KJt^i 9 3 B<£4i^uTtN-5„ Cine* 

(D^It^-i 9 1 BfcJ;Df1 93B(i, mWlZC u - Z nMm^mnurc/\-tl AlZJ: 

■oxmm^nxisij. ^^mmzmi^xu. m2mnim^^6 4t)^'^wMn:f3:^t)m 
^^ti-So ^fc. smamssa 9(i. 5i-tf!$LT^ti^n(7)j5i^:gn 9 1 B(o±m.mz 
mmL. ^si^xgpi 9 1 Biz^ux^n^im^r^. m^o^m^^ 9 1 bizi^ux 
mmr^mnmit. mmmm^3 9izmif^nfc^xynzi>\^n-^-i 9 6B{cj: 
^xMM^n^Ai. zommu. m^ 2mmmtmmiz. 9 1 b<d±^^ 

izmffc:^miz>v- mfri^r) izj:^^ihmmizm':^i,\x'i=jf£t>ti^. 
i^J.±<D.i:z>^zm^^nrzm^ 2mmm(Dmmx$>^i^l:Kis^ 9 0Bfcj;n(i. m 
1 2mmm(DfAnn^ 9otmmiz. mitKi:i:^x^crzmitmm-r^KJtmxmnT 
^ymn^nKJt^xmn^n^rcsb. mitKi:5^m^mizmnT^±^^(Di^mt}mm 
iz±mLxu^^ztf)^m\ ufc/)^ox. 9o<!:i5i«ijc. Mmmit^m^ 

^ti\z)n^^m^:ztf}^x^^o 

±iEL;t%a^l 9 0, 19 OA. 190BT(S. mit^JZ^^m^tlfz^mmziS 
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5 fjits. ±%ZLrcm^ 2mmw\(Dmmx&^^il:n^^ 90 a, 1 goBicfcox. 

<Ztt}^X^^. ±lE5feH§l1 9 0, 1 9 OA, 1 9 0 B(D^n^'n$:*i^^ 

gP<i:. 7k^m5^^HJ5i^^yc:(t^ii^T■r'5J5Jt^g|i<^:^l^}g$^±'5C<l:(ZctoT. Sit.gP<^ 

K5iiL;tmi /diuumi 2^]5s^jT'(i, "tn^etKDTkw^^m^^Mmtux. c 

u-Z nMj^^fflt^Tt^^;£:^^). ^-<7)Jiilli«(C^oT. (4) itIC:^L>5:7«m^® 

20 ±gE-?-n-etl(DllfflEf5iJ(CfctNT. 7K^mc&KJSit^<h^^bJS/tv(i:^^-(DMi« 

T^)J:t^. C u - Z n LT. ^^bJSJt^^iSii-rSftiKDMiS^^ e> 

25 UT. (5) ^iZTFLfcmitJ^mt (4) St(C^Lyb7K^m5;itHJ5;^;cb(D^M^"5t^^ 
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^n^}t^i^mT^Mmti.xmi\^ztitx^/3:i^f}i. i^<Dm<t7miztt-<x7m 

izm<t^n^^m^^^xi5ij mt)mit^^itT^) . mm(D:{$:&Tx{tm^t}^izm 
<t^tixmm}^mmfjit>tix Lmz>fztb. mm itmtmm tuxm^,^^zt/)^x^ 
m\ znizt^Lx. z.(ocu-z nMm=^^'$'y-ji.(ow^Txmi^^t. m^t^ 

nxL^z>zt^<. ±timRjt^i^mT^mmti.x^mzm< ztt)^x^^. 

Z<DJ:z>lz. Cu-ZnMm^mi^^ZtlzJ:^x. m-<DmUX\ y^y-jio) 

x^^ti\z>nmmw^ti^AK c u - z nfskm^mi^xy^^ y -ji.(Dm<t^m^iS: 
mT^:itizj:tj. ikn^x^0z^n^7mv y^rmm:fix^(D-m^tmmmm^ 
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C02 + H2 CO + H20 - (6) 

w\m\zm^i=Tr^^^ y -ji^<omitKjz^^^mt^mmtuxc u-znMm^m^.^^ 
m-^izu. z.(Dm<ts.j:i:^t)m^=iT^mAz-mitmmt)^^!^^nm^rztb. mm:f37.^ 
(D—mitm.m'^m(D±m-f)mxin^o c u-znMti^izj:-oxi&m^ti?>>^^y- 

;KD^'(bJ^/tWi. StaiLfc (5) ^lzmt>UrztK Z.<DRltlt. i.tiyX. lUTt^ (7) 

15 ic*5<i:r>' (8) 3tic^-rj^^5*^?>^^Tfcy. :^<*<hUT (5) ^ea)JgJ^:^;^>^il^T■r'5o 

CH30H + (1/2) 02 HCH0+H20 (7) 

HCHO + H20 C02+2H2 ••• (8) 

(7) SCJ5ctt>' (8) SCCc^f <i:5(-. C u - Z nMiSlcJ;oT0E3i$n'5p^t$^y 

ichUT. 1UT(0 (9) iCfcckt;^ (10) 5S(C:^-rj^Jt^*^e);'ci;oT33U. ^1*<i:UT 

(5) ^(DKjz^^m^'iT^rcst). Kj:i^(Dm^x-mitm.mt}^^cxLmvo uybx>^^ 

^m-aizit. :i(D<kz)izux±cfz-mitmm<D-m^. iku^p^x^^^n^mM 
25 ^^f^izm^i^. mn:fi^^<D-mitm.mmm^^ ^\z^\^±lfxL^o. 

CH30H CO+2H2 •• (9) 

CO + (1/2) 02 ^ C02 ••• (1 0) 
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C u - Z nfefe^fcft^ffiixxy ^J^y-;U(D7X^m2JtKS;t^^^'fbJ5/;E:<!:^^^T 

-^{b^^;<?^j^s-r€.j^*4:^-^^Mmjfe(c«$af -5<t, c(o-^<bi^ig(i, 

*4m?fe(Cfft^t-^^*4;^":;ii*>(D-M^b^^iiJt^{gj^LTtN^;&t\ C u-Z nM/®^ 
:'5';^'*'0-^<b^^jiJg^fg;Mt-'5c:<J:lz.l:-3T, c ofSMSPlcg^j^^n-S^aga (c 

(cuo) <h^{bffircj (zno) ^WiK^tLtK z.nh^wx■^^k^mz. '(k<D^n 
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^:iiit\^tztK c u - z niu^KD^^MiiS^ffluTt). y^ y -)i(D7\^m%'^m.^x 

n^z.tti^x'^^. mxu. mitmtmitc^uA cc r 203) ^^^smtuT^ofcy. 
mimtmit'T^m (s i 02) ^m^ti^xm^^tz^). ^^^^tmimt^o^m 
10 m{m^mnh\^xm^^x^.m.m\^rzmRm^^mm^tmi^^m^:Ltt^^^ 
zi(Dt^. :Lnib<Dm^m^^mmt^:^'Mti.x[t. wiv^i.rz^^m<D^. -^jS;* 

tx±^mmm:m.m\z'D\.\xm.m\^rzti^. ^mmt:Lo\^rzmMm\z^mm'm^n 
^^(Dxitu<. :$imM(Dmm^i&fs^Lmmmm^z^l^xm^^^mmxmmum 
15 ^z.tit<!nmx&%o 

20 Ztt)^X^^. 
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W (D %B M 

^^^^^^^^'m=jt^m%^7m%?&nj^m^^umitmitK^^ 
m%^Mmmz^^.^x. mMimim^:h^^mm^^ti^mo)$Mi^xf^:i^mm<mm 

^^^^n:f3Xfjmi^^n^m<Dmmizt5if^mumim^:h'x(D'Am^^ mmmih^n 
^^(ommzioif^^miztt-<xm<T^:tiX'^mmm^$^t 

2. mtz:fjx'^mmm^$siit. m^mmmztsif^mimm:h':^t}mm^n^m 

3. mm^^z>Kmx$>-ox. mit7mt7mntf)^ih7m^±mT^7mn^n 
mmt. ^^^^^^^itx&^xmtzmit7m=^m<tT^mtmmt^m^=fu. 
7KBm5fe«s^s^ii?7f^^fc. Wis^mits.jitsx^crzm^^mmT^mn^'mmmx 

mimmmz^Lx. mim<t7mt7mntmmt^^^T^mm:h'^^mi^ 
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7K^mEJjKJ^^S^3S^TT'5l^(z. B«)IS^^bJ5J^:T^D;tS^?'Jfflr'51«*45fe«^ST 
H51E7K^mEJl«JS/t^^<Sjtt-'5M<t<hHuiEM'fbJS;t^<£{S^ 

•y5^7S:^*4:^':^^. BtIiEM<«gl5X?^e>S^ajt-'5^*4;^'xS^tiJ^IS«J:. 
20 BUlEMiSgRCfc(t-5HiiiEM'fb:«XA^'{iiJ^$n-5#]l^ BuiS^<bS^5(7)ii^T^ 
WJT^MjbJ^JtvOTJ^SiJ: 

6 . m^<r>mm^ 5 llBEi£(7))^,mH^gT^oT. 
B5lE^^bSJ^:Wi§'i¥IS(i. HtiiEM^gRlcfclNT. m^^m^c-iiz^tfi^^-^n^mo-n 
25 H>iiE'^*4:«X;&^"S^ai$ti-5{IiJ<fcU t). BulSM<bJSJS^{S3it-'5MiiS(D«*^/h<!:75: 
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^jtt. mm^nvKitx&^xmtm<t7m^mt-r^m<tK]:^:.t=&m'iiL. mm 
^mMikn^m^mnt^miz. mtmitKmx^ orcm^^mmT^mM^n^mx 

10 &z>X. 

^isi7m%fAmjs.j;Ls^^mT^MmtmtmitKi^^^^mr^Mmt^mx^^ 

m^fAm^xmH=^r^mt^7mn^«KJti3J:umtzmt!^m(D^^M^ Cfz7m u 

m'-\^mMtii^^f)i^tt, uTzmtz^mom^iivtmAzm-D^^x. mtimmmzmmr^m 
s^^mt:h'^^(omm)&m^MmT^mmmmmm^$^^^ibizm^^ 

9 . m^ommm s mimommnnmmxs!} ^ x. 
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1 0. it^(DiBffl^5II/<j:l^UI^9IIC^T■nM^llc(7)'M•4^^H^MT^oT. 

5 mmx&^ 

n^i^^t. mm^WvKJtx'&^xmss.m.it7m^mit-r^mtK}:^^t^m^=i\^. m 

10 X&z>X. 

mtZ7m%^nKmtm%imtKJtt^i^mr^Mm^m^^Mt^^t. 
mmmip^mzm^x. mmmit7mt7mm.tmmt^^mT^mMM:^:^^mm . 

mtzMm^xmnT^mtZ7\(.mn^nKjii^t5,^zsmttmtKj:i:^(D^m± crz7km u 
20 12. m^(ommm^ ^m^^m<Dmn7Anmmx$>z>x. 

Jl^;#4:«X«^l^¥l$*^bBtiiEJl^*4;'jX^{it$S^n-5gI5^ HusEt*«J4:^XS^ai¥IS 
25 (ZctoTHUlE^m:^^il^ajt-'SgPfi<!:^An^A'5 

1 3. Pfil§i^#e>JS/J:>T'^oT, ^<b7K«i7K^m<i:X?^e)7K*^;tfiSc-r'57K^m5fe 
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1 5. mm^^^Rmx$,^x. mit7mt7mnt^^p,,m^^mT^7mn^ 
n7m^zs^n^m^m^i^T^miz. mimit^mx^crzm^mmT^imimmm 

mBMmmz:^i^x.mtimit:^~xm^^$^^^^mimi^^^^ 
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m^mt. ^m^i^v^jtX'^^xmmmit7m^mitr^mitKmt^m'i'TL. m 
xh-DX. 

mz7m%'sknKj:c^tm%imitKmt^^m-t^ik^^mk.^mm^t. 
mzfk^^xm^'ir^mit7\(.mn^nKJz^iQ^umi^mi^^ u 

1 7. m^(Dmmm^ 6mmm<Dmnimmmx$>-:iX. 

^f^^izmtimim^mx. ^^(Dmt?.m^mtmtiwt^mtt)^m^izm0&m. 

20 lZ&^(i^^rd:<t^2-Dm±<D^m^^^L. 

HulE 2 •Dm±(7)J^j;Sgp^. — :^OHulEJS^&BP(7)H0iS{ftllSay<!:ftli:;^(DHtiiEfft 

mtimi!&mt^mmLxwLifx^^ 

1 8. HuiEM^gRii. ^^izmf&^n^mt'e.mm'4^x(Di^^iztD{,^xm^jmL^ 

25 ^WL. BuiE5iESS(7)AiJPgP<!:£ilPgI5ch^l^}$UT^(tT;5:'5 

1 9. i!SSi^#e»J5JtvT'S>oT. m<l:7j<mi7}c^mc!:;0^b7K«^^^-r'57K^m2il 
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10 



mi 



80 
15 -5 

n^mt. ^m^nvj^j;i:.x&^xmzm<t7m^m<tT^mitKmt^m^nL. m 

20 T^oT. 

m%immmzMi.T. mimit7mt7kmMt^^:^T^j^Mn^^x^imT^w. 

^lEMi^gPT'ii^Tr SBulE7lcMm%HS^.fe J:t;^Suie^<kS/Jj(D$S^± crz7m u 



25 
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2 2 . m^(Dmmm ^ i mm\um 2 1 rMi^tnmimo)mnimmmv$>-DT. 

KJS^Sch. ^f^^f*e)^;^:T^-pTHuiEM<k7km^^^bt-'5^<bJg^£:c!:^itfTU. m 

10 ■e$>oT. 

HuiE7k^mefeKJS;txiHuiE^^bJ5;t><h^iSiit-'5Mj!l^<i;^'Smi coJSJtxSP<h. 
ie7K^m%KSJ^;^{£ii-r'5l?4«£^fii;l'5l^ 2 OJgitvg|5<l:^fii^^Mi«SP^v 
Buififtii^gRlz^^LT. HulSM^b7K^<J:7K^m<»:^#W^^)^i^*4;^x^«$g-r'5J^ 

15 mlismi (DS/^JSRICJ^UT. ^^^^W-r'5^^b:«";^^{i^?at-'5^<b:^'xm^^¥IS 

BulSMi^gPTii^TT'S HUiB7K^m?feKJSi^Jfe J:UfMie^^bJ^/t^ D;t7}c^ 'J 

B>ilEtei«gP(i. BuffilNl <DJSiS;gP<!:ftuiEI^2(DJ5/txgI5<i:^|^}$$-tt. huIE^ 1 (DJS 

2 4 . m^ommm 2 3 niEticcDMBifK^g-e^* ^ t. 

25 ^*45feK^Sc 

RJS/txchv ^flft^#^S0T^oTBulEi^ib7h^^^^b^§^^bJ5;:5<!:^il^TU. fiu 
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document published prior to the international filing date but later than 
the priority date claimed 



later document published after the international filing date or priority 
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document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive step 
when the document is taken alone 
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This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 



This REPORT consists of a total of 



. sheets, including this cover sheet. 



^ This report is also accompanied by ANNEXES, i.e., sheets of the description, claims and/or drawings which have 



been amended and are the basis for this report and/or sheets containing rectifications made before this Authority (see 
Rule 70. 16 and Section 607 of the Administrative Instructions under the PCT). 



These annexes consist of a total of _ 



sheets. 



3. This report contains indications relating to the following items: 
Basis of the report 
Priority 

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 
Lack of unity of invention 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

Certain documents cited 

Certain defects in the international application 

Certain observations on the international application 
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II 
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Authorized officer 
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I. Basis of the report 



1. With regard to the elements of the international application:* 
the international application as originally filed 

the description: 

pages 1-73 

pages 

pages 



13 



, as originally filed 
, filed with the demand 



, filed with the letter of 



the claims: 

pages 

pages 

pages 

pages 



2,12 



, as originally filed 

, as amended (together with any statement under Article 19 

, filed with the demand 



1,11,13,14,18,20-24 



. , filed with the letter of 



the drawings: 

pages 

pages 

pages 



1-23 



21 July 2000 (21.07,2000) 



, as originally filed 
, filed with the demand 



. , filed with the letter of 



I I the sequence listing part of the description: 

pages 

pages 

pages 



, as originally filed 

filed with the demand 



filed with the letter of 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language which is: 

I I the language of a translation furnished for the purposes of international search (under Rule 23. 1(b)). 
I I the language of publication of the international application (under Rule 48.3(b)). 

I I the language of the translation furnished for the purposes of international preliminary examination (under Rule 55.2 and/ 
or 55.3). 



3. 



4. 



With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing: 

contained in the international application in written form. 

filed together with the international application in computer readable form. 

furnished subsequently to this Authority in written form. 

furnished subsequently to this Authority in computer readable form. 

The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

The statement that the information recorded in computer readable form is identical to the written sequence listing has 
been furnished. 

The amendments have resulted in the cancellation of 

I I the description, pages 

IXI the claims, Nos. 3-10.15-17.19.25.26 

□ 



LJ 
□ 
□ 
□ 
□ 

□ 



the drawings, sheets/fig . 



I j This report has been established as if (some of) the amendments had not been made, since they have been considered to go 

* ' — ' beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 

* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to 
in this report as "originally filed*' and are not annexed to this report since they do not contain amendments (Rule 70. J 6 
and 70.J7f 

** Any replacement sheet containing such amendments must be referred to under item J and annexed to this report. 
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IV. Lack of unity of invention 



1. In response to the invitation to restrict or pay additional fees the applicant has: 
I I restricted the claims. 
DKI paid additional fees. 
I I paid additional fees under protest. 
I I neither restricted nor paid additional fees. 

□ This Authority found that the requirement of unity of invention is not complied with and chose, according to Rule 68. 1, 
not to invite the applicant to restrict or pay additional fees. 



3. This Authority considers that the requirement of unity of invention in accordance with Rules 13. 1, 13.2 and 13.3 is 
I I complied with. 

DK] not complied with for the following reasons: 



4. Consequently, the following parts of the international application were the subject of international preliminary examination 
in establishing this report: 



all parts. 

I I the parts relating to claims Nos. 



Form PCT/IPEA/409 (Box IV) (July 1998) 



mXERNATIONAL PRE 



ARY EXAMINATION REPORT 



^^^Eational application No. 
PCT/JP 99/03603 



Supplemental Box 

(To be used when the space in any of the preceding boxes is not sxifficient) 



Continuation of: IV . 3 



The inventions described in Claims 1, 11, 13, 18, 
20, 21 and 23 add to the prior art, such as described in 
Document 1 (JP, 09-315801, A (Toyota Motor Corp.), 
December 9, 1997 (09.12.97), features which are not 
technically linked. Therefore the aforementioned 
inventions disclosed in this application do not satisfy 
the requirement of unity of the invention, and the claims 
of the international application disclose seven 
inventions . 
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V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



1 . Statement 

Novelty (N) 

Inventive step (IS) 
Industrial applicability (lA) 



Claims 
Claims 

Claims 
Claims 

Claims 
Claims 



1, 2, 11-14, 18, 20-24 YES 

NO 

1, 2, 11-14, 18, 20-24 YES 

NO 

1, 2, 11-14, 18, 20-24 YES 

NO 



Citations and explanations 

Document 1: JP, 09-315801, A (Toyota Motor Corp.), 
December 9, 1997 (09.12.97) 

Document 2: M. Taki et al . , "^'Development of a small and 
highly efficient methanol reformer for fuel 
cells", Toyota Technical Review, Vol. 47, No, 
2, 1997, pp. 76-81 [in Japanese] 

Document 3: JP, 49-39594, A (Kobe Steel Ltd.), April 4, 
1974 (04.04.74) 



The invention described in Claims 1, 2, 11-14, 18 
and 20-24 involves an inventive step relative to Documents 
1, 2 and 3 cited in the international search report. 

Although Documents 1 and 2 disclose devices for 
reforming fuel in which a steam reforming reaction for 
producing hydrogen from a starting fuel and steam proceeds 
together with an oxidation reaction involving oxidation of 
the starting fuel, and the heat produced in the afore- 
mentioned oxidation reaction is used for promoting the 
aforementioned steam reforming reaction, they do not 
indicate features A-G below; and features A-G could not be 
derived easily by a person skilled in the art from 
Documents 1-3. 



A. Means for adjusting the gas flow rate in the catalyst 
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^^imtional application No. 
PCT/JP 99/03603 



area so that the flow rate of the starting fuel gas in 
the region of the supply of the starting fuel gas is 
faster than the flow rate in the region of the 
discharge of the starting fuel gas. 

B. Means for altering the direction of gas supply in the 
catalyst area, which reverses the flow of gas in the 
catalyst area and switches the site to which the 
starting fuel gas is supplied by the starting fuel gas 
supply means and the site at which fuel gas is 
discharged by the fuel gas discharge means. 

C. Agitating means for agitating the catalyst particles. 

D. A U-bend in the flow path of the starting fuel gas in 
the catalyst area so as to bring the inlet and outlet 
of the flow path together; and heat exchange between 
the starting gas supply and the discharged gas. 

E. Heating of areas other than the oxidizing gas supply 
side by using high-temperature gas discharged from 
certain members constituting the system equipped with 
the fuel reforming device. 

F. Spraying of the starting fuel gas supply side and the 
oxidizing gas side with a liquid containing at least 
either the starting fuel or water. 

G. Approximation of the first reaction area and second 
reaction area of the catalyst area so that they overlap 
at least partially when seen from a direction 
perpendicular to the direction of flow of the fuel gas, 
and heat exchange between the first reaction area and 
the second reaction area. 
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(57) Abstract 

„ '^"/PP^"*"'' the reforming of fuels wherein the heat required for a steam reforming reaction fonning a hydrosen-rich eas from 
Jefo^T^Th. ^"t I"""*"™"'' ^"PP""" by allowing an exothermic oxidation reaction to pr^!i togZ^^w" h am 

xSvdV bv^Srl;" *n temperature of a region wherein the exothermic reaction proceeds is preveS f^m eleS 



